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EXPERIMENTS WITH BROOM CORN. 


The experiments’ with broom corn at the Woodward Field Sta- 
tion were started in 1914. The results of five years of work are now 
available. While this may be too short a period from which to draw 
final conclusions, it is thought that the results thus far obtained are 
worthy of publication. Much interest is shown in the crop at this 
time and a large number of inquiries are being received for informa- 
tion with regard to varietal adaptation, the best time to sow, and the 
rate of seeding which will give best results in both yield and quality 
of brush. The results obtained at Woodward and reported herein 


1These experiments were conducted in cooperation with the Office of Dry-Land Agri- 
culture of the Bureau of Plant Industry. Mr. HE: F. Chilcott, of that office, is superin- 
tendent of the station. Credit is hereby given him for his hearty cooperation and assist- 
ance in conducting these experiments. The senior writer was in charge of this work at 
the station during the seasons of 1914 and 1915. The junior writer was appointed 
assistant agriculturist on October 5, 1915, and conducted the experiments at the station 
in the seasons of 1916, 1917, and 1918. 
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are applicable to a greater or less extent to a large part of the south- 
ern Great Plains area. 

This bulletin contains (1) a description of the district to which 
the results apply, (2) a description of the Woodward Field Station 
and the scope and methods of the experiments there conducted, and 
(3) the results obtained. 


DESCRIPTION OF THE DISTRICT. 


The section here described includes the plains of Oklahoma and 
Kansas, a large portion of Texas, and a small portion of southeast- 
ern Colorado and of eastern New Mexico. An outline map of this 
district is shown in figure 1. It includes the main districts producing 
the Dwarf broom- 
corn crop and a few 
localities where the 
Standard variety is 
crown. It contains 
at present approxi- 
mately 300,000 acres 
of broom corn, or 
UMhitdyy | about 87 per cent of 

: the entire acreage 
grown in thiscountry. 


TOPOGRAPHY. 


The section just 
outlined lies between 
the ninety-eighth 
meridian on the east 
and the one hundred 
and fourth on the 
Fig. 1.—Outline map of the southern Great Plains region, west. It extends 

oa ees Se aa district producing the Dwarf north to the northern 

boundary of Kansas 
and south to the thirtieth parallel in Texas. In general, it consists of 
broad rolling plains interrupted for the most part chiefly by the shal- 
low valleys of the larger rivers. The altitude ranges from approxi- 
mately 1,000 feet to 4,500 feet above sea level. The average annual 
rainfall varies considerably in different parts of the district, ranging 
from about 15 inches in some parts to 30 or more inches in others. 


SOIL. 


The soils of the area are naturally variable. Those of the 
eastern part have been exposed to greater precipitation and have 
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been eroded more than the soils of the western part. The soil 
types found in this extensive area vary from sand to clay, with the 
loams predominating in the southern and central parts of the area 
and silt loam in the northern. All are friable and easy to cultivate 
as compared with similar types under more humid conditions. They 
are uniformly sweet or nonacid, and under natural conditions contain 
from 3 to 6 per cent of organic matter. In general, low yields are 
due to some climatic factor or factors rather than to a lack of 
soil fertility. 
CLIMATIC CONDITIONS. 


The weather data considered herein were recorded at Wood- 
ward, Okla., during the period from 1908 to 1918, inclusive. 
Woodward is located centrally in the district described. 

The -principal climatic features which influence crop production 
in this section are (1) a limited annual precipitation of irregular 
seasonal distribution and a great loss of water due to run-off during 
torrential summer storms, which are quite common in some locali- 
ties; (2) a relatively low atmospheric humidity; (3) a very high 
rate of evaporation during the summer months; (4) a wide daily 
range of temperature, or hot days followed by cool nights; and 
(5) a high average wind velocity. 


Precipitation. 


Precipitation and its distribution are important factors in crop 
production in the section under discussion. There is usually rain- 
fall enough to grow the crop, but the distribution is not always 
such as to permit the best use by the crop of the moisture which 
falls. In such cases the crop yields are very low, and in extreme 
cases total failure results. 


MONTHLY AND ANNUAL PRECIPITATION, 


Table I shows the monthly, annual, and mean annual precipitation, 
in inches, at Woodward, Okla., during the 11-year period from 1908 
to 1918, inclusive. The mean annual precipitation at Woodward for 
this 11-year period was 24 inches, of which amount 16.5 inches fell 
during the growing season, or from April to September, inclusive. 

Table I shows a wide fluctuation in both the monthly and the 
annual precipitation. In April, 1909, the rainfall was 0.45 inch, and 
for the same month in 1915 it was 7.08 inches, or a difference of 
more than 6 inches between these extremes. May, June, July, 
August, and September each have about the same range of fluctua- 
tion as April. In the annual precipitation the extreme range is from 
14 inches in 1910 to 89 inches in 1915, almost three times as great. 
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TABLE I.—WMonthly and annual precipitation at Woodward, Okla., during the 
11-year period from 1908 to 1918, inclusive. 


[Data (in inches) furnished by the observer of the United States Weather Bureau at Woodward.] 


Year. Jan. | Feb. | Mar.| Apr. May. | June.| July.| Aug.| Sept.| Oct. Nov.| Dec. | pee Mean. 
[eamacra [es (Pe ee | | | 
190Ssee Sa oS 0.25 | 1.25 | 1.10 | 1.70 | 3.25 | 3.76 | 5.87 | 1.82 | 4.30 | 2.75 | 1.47] 0 pedoo2 eeaeees 
L909Ss2 See 05 a2SF| 66 | .45 | 4.78 | 2.45 | 1.54 | .29 | 4.88 | 2.95 | 9.54) .15 | 28.02 DIAL 
1OLO2 eee eee - 46 22/0 1.97 Bet dey aie ays oe .38 | 0 | .O1 | 14.01 23.18 
TOU Racer 8.09 | 0 eee eek iy) 2 | Be .41 82 52 | 2.90 | 25.80 23.84 
OU eee os ate -03 | 2.58 | 2.37 | 1.63 | 1.15 | 3.02 | 3.25 | 2.90 | 3.44] .50 . 06 07 | 21.00 23.27 
1913-32. eee 540.) 2.44 | 254] 11 | 2.08 | 5:31 -99 | 1.87 | 4.89 | 1.05 | 3.50 | 2.73 | 26.91 23. 88 
11) be ae .18 51 34 | 2.44 | 3.53 . 60 92 | 2.92 -82/ 1.99; .06 77 | 15.08 22. 62 
14!) ee Ae eee PO. | S44 S45 OST On4 7a e2eSialnos40r| oe GUnmOn2 ta a2e 2 -08 02 | 39.21 24. 69 
19TGE SS Soa 1.29 MOSHE sO 2t) 2a Ole ole alate Gt 7IFO Ta CEPA TS teYy 95 38 | 24.20 24. 64 
1h iy eens - 43 5774 las 34 | 1.93 | 1.39 | 1.89 | 1.33 | 7.00 | 1.90 | 0 .77 18 | 17.38 23.91 
IGIS ss s25K6 1. 60 . 22 TESH |EZIS IG 4e 4Or ati alee 9 . 70 |. 1.26 | 3.54 | 1.73 | 3.58 | 25.38 24. 04 
Average...| .53 | 1.75 | .87| 2.08 | 3.05 | 3.17 | 2.21 | 3.23 | 2.76 | 1.67| 1.74 | .98 | 24.04 |.2._-.. 
| | | { | 


DISTRIBUTION OF MONTHLY RAINFALL. 


The total annual and seasonal precipitation, which is shown 
graphically in figure 2, may easily be misleading. This is due to 
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Fic. 2.—Diagram showing the annual and seasonal precipitation (April to September) 
and the average precipitation (in inches) at Woodward, Okla., in the 5-year period 
from 1914 to 1918, inclusive. 


the irregular distribution of summer rainfall, to the varying quanti- 
ties deposited by different showers, and to the manner in which it 
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falls. The nature and distribution of the rainfall will be better un- 
derstood by a careful study of the data in Table IJ, containing the 
records of daily precipitation, with monthly totals, throughout the 
five years from 1914 to 1918, inclusive. 

The annual precipitation has been sufficient to produce good 
broom-corn crops in almost all the years during which these experi- 
ments have been conducted, but in several seasons high yields and 
brush of good quality were not obtained. These poor yields are 
correlated in some measure with unfavorable distribution of the 
larger and more important rains. 

Distribution may be unfavorable in several ways. Much of the 
annual rainfall may come within a short period either at the begin- 
ning, in the middle, or near the end of the season. The seasonal 
rainfall may be sufficient in quantity but poorly distributed. Some 
month may be unusually wet, followed by a long dry spell. Such 
a condition occurred in 1914, when May was wet and June and July 
were dry, and again in 1916, when June was wet and July was 
entirely without precipitation. 

Still another condition may occur in which the rainfall is fay 
evenly distributed in point of time and about sufficient in quantity 
and yet be unsuitable for crop production. This is when it occurs 
in light showers which do not penetrate the soil and are soon evap- 
orated. Showers amounting to half an inch or even more may add 
little or no water to the soil if followed by high winds and bright 
sunshine, which cause rapid evaporation. The season of 1918 is a 
good example of this condition, as may be seen in Table II. While 
a number of showers fell from June to August, inclusive, only two 
afforded more than temporary relief to the crop. 


Taste II.—Daily and monthly precipitation at Woodward, Ok!Ia., 
o-year period from 1914 to 1918, inclusive. 


during the 


{Data (in inches) furnished by the observer of the United States Weather Bureau at 


Woodward. T=trace. ] 
Date Jan. | Feb. | Mar.| Apr. | May. /|June. | July.| Aug.| Sept.| Oct. | Nov.| Dec. 
1914 
MP eee a ay Sea rarerase| ose cic) eee a | Sebel lnqeioae a A= | ORE hoo) aes ese oee | cemeteries 
Dogo SGDge SNe goo SORES HAS Caer es eases (Seiee 0.11 | 2.00} T GUC PD ie es Se sec iat see mmc 
PS irs oe Sam Seraseidi. s s[oc cineslocee $a| se sees a7) lool \eancas HOES See era een ese U Bese eee eee 
He 85656 S GSEs CHES screen (ete [emeemenscy eres (eee ereraes Weel Seace dk Gs | see er feel cs 
5). Abotdad sae Sena en ae eases | Are 0.04} T 22 ey Beas Be See ORST sacs carer eae 0. 21 
Ghee races Sane ass aoscesce Tees ales) Mk Ae Fie Mies [ues OSS || SPS esaee 06 
226) eee [Bobet (eee |Soeseee GD EU = ed Bl eee a cea “06 0.05 | .02 
RR See refeene so te hoods a) au eds oles ee face oes) Soaces AEE eects 1 ceed (eI eRe Iles acme dt 
$2203 35652 Shose ss og SS capes SE bHel Besuc||&eess|beem—rllsceecuieagene |coeses ell) beoonclloceesdliaesmae 4b 
LD) 3.4 6h SSeSO SOU SOI Ie teers [emia] essa sel lee ities OS ae Foonce slooeepdleedoaalloocosollssdsce zy 
Miles ass soi <5 ein 5 tc eI eSeaaditeseed A Gta | rere at | Secs sees os all arya hc|| wie ew sa 3207 |Ree ase | 
ee. Shee ate ae Roses Spee neers OAS Genser ose eee clears Seley cr heen e- SAG eesceral pase eel nares 
Loco ce cost Sggbe apa sEpS Eee seas JOSE Ses ace eer sa ectiee Soe ys[= Sac cc lems = OSE |wencks Tee 
Heme ee see se cess a] co 22a | Se See s| te Rake ae eeS Wee eee saeco clioerecis < i) ee ieee Pees eens 
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US) 6 cas GORE GARG aS eaeerae eee SP Hiles esc ROQM Sera QR aa se MPS [lssGacslsstoadlocododlooudec dh 
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Taste IIl.—Daily and monthly precipitation at Woodward, Okla., during the 
5-year period from 1914 to 1918, inclusive—Continued. 


: : i 7 
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1 
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Taste Il.—Daily and monthly precipitation at Woodward, Okla., during the 
5-year period from 1914 to 1918, inclusive—Continued. 
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Humidity. 
The atmospheric humidity of this section is low on the average. 
It decreases and the wind velocity increases from the central part of 
Oklahoma westward. The usually low humidity at Woodward no 


doubt plays an important part in influencing transpiration from 
the growing crops. 


Tasie III.—\Jonthly climatic data, covering temperature and wind movement, 
recorded at the Woodicard (Okla.) Field Station in the sir months, April to 
September, inclusive, of each year during the 5-year period from 1914 to 
1918, inclusive. 


Temperature. Wind. 


Maximum. Minimum. | Highest day. 
Prevaii- | Monthly 


| Mean. | _ ing move- 
Read- Dates | ee: | Date. direction.| ment. | Move- Dats 
| S: oS >| 


Season and month 


ing | ment 
Season of 1914: Hi ison 73 Miles. | Miles. 
Rairilee = rk ee 23 57 96 | 16 24 8 N. 7, 344 440 | 21 
May sere eee ae 65 G2 10 40 a8} S. 6, 845 400 10 
Finesse yee sh 80 103 28 52 7 7, 920 463 | 7 
Wily. tower: oe 81 1066) «29 57 Cy Mieke 52 4,613 298 | 22 
AT SUSE eos eel 79 | 101 20}. 60 aii s. 4,835 | 316 | 2B 
September... ____..--- 74{ =: 100 | 10 | 40 30 Ss. 5,688 | 331 | 13 
Season of 1915: | | 
1G i111 Seen Pema: se 61 | 92 | 28 | 28 oe by Paes Se 6,768 | 481 4 
Misty oe ees ee 63 | 92 | 13 37 i foes 5,952] 413 25 
UHC ee oe 72 100 | 20 44 +o [presale 5, 544 351 il 
Ssiby sess e tena 3S 78 99 12 50 5 s. 5, 580 2 ae 
AMSUS(E He ee ee : 7: a9 | 17- 4] 31 E. 3, 050 189 7 
Seprembers= * = 5 72 | 99 | 10 5 27 Ss. 4,248. 302 13 
Season of 1916: 
Aprile. ai = tee ie 53 88} all 20 9| SW. 6,624) 445 | 19 
Many od ne eae 68 105 | 7 32 1] SW. 6,770} 446 10 
Sine. st eee eS 7 101 | 1 52 Bie aloe 5,976 | 478 22 
SHY ee ee eee 80| 103 19 55 Gh] aes: 4,241 235 2 
PAR CUSU ee ose eee 81 | 104 | a3 46 28; SW. 5, 506 | 287 10 
September........__.. 70 | 98 | 12 31 23} SW. 5, 904 | 381 27 
Season of 1917: j 
(Ripley 25-5) soe 55 91 22 23 2 | NW 8,237 | 507 16 
Mg yer estan” aie * | 60 98 17 30 8| SW. 6,653 | 475 17 
Sie ate ees 2 76 103 12 41 a2 s. 6, 720 495 il 
Seibyperen 2-3 ees 8 108 13 56 12| SW. 5, 597 300 | 29 
ANpUSies = oe eS 7 100 4 45 2) SE. 3, 774 234 | 5 
September...........- 71 102 7 36 27 SE. 3, 257 247 25 
Season of 1918: peg | 
Pile ee ee 51 $2 1 29 a10| NE. 5,678 360 | 14 
Maye esa eee 69 99 8 34 1|SE-SW 8,123 462 19 
ITN see hs eg 79 106 24 58 a] SW. 4,643 295 30 
Wilby es we ee 80 103 15 53 LeoSW 4,745 420 4 
TNT) ae pee api bees &4 105 a 3 50 31| _SW 4,680 262 | 6 
September............ 65| 102 15 34|  220| SW 3,874 | 266 24 


a Other dates also. 
Wind. 


Monthly data on wind are shown with other data in Table III 
for the crop season (April to September) in the 5-year period from 
1914 to 1918, inclusive. The wind velocity for the season averages 
high. Some days are calm; then there are other days when the 
wind moves at a very high velocity. The highest total movement 
for one day during that period was 507 miles, which occurred on 
April 16, 1917. This is an average of more than 21 miles an hour 
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for the entire day. Such high winds may cause great damage 
either by covering up the young plants, by cutting them off with 
moving particles of soil, or by blowing down the crop when it is 
approaching maturity. 


Temperature. 


The daily range in temperature is large. In summer the days are 
warm to hot, but the nights usually are cool. The data on mean, 
maximum, and minimum temperatures and the dates, by months, foe 
the season (April to September ) in the 5-year period from 1914 to 
1918, inclusive, are given in Table III, which also contains data on 
- wind movement. 

The temperature in winter seldom reaches zero, but occasionally 
even lower temperatures occur. In summer the temperature reaches 
the 100° F. mark and above quite frequently. The maximum 
temperature in this 5-year period, 109° F., was recorded on several 
dates in June, 1917. The average date of the last spring frost is 
April 11, and that of the first fall frost, October 25, leaving an 
average ‘hose free period of 196 days. 


Evaporation. 


In the district here described the loss of moisture by evaporation 
is very, great. The chief factors that influence evaporation are pre- 
cipitation, wind, and temperature. The maximum evaporation 
naturally occurs in periods of high temperatures, low rainfall, and 
strong winds. | 


TABLE [V.—Monthly seasonal and average monthly precipitation and evapora- 
tion at the Woodward (Okla.) Field Station during the six months from April 
to September, inclusive, in the 5-year period from 1914 to 1918, inclusive. 


{Data (in inches) furnished by the Offic? of Biovhysizal Investigations, Bureau of Plant Industry.) 


April. May. June. July. August. | September. Total. 


WCRI, Pre- Pre- Pre- Sl eleai vee |e @xa| aes na elere- Dol) Veakeed he 

cipi Eved- SEN yap cipi- war") cipi- EMap cipi Eyep cipi- yvap ODE Fvep 

las a- aas|s deine aaa lps a- aan 

ene tion. tion. Gea ion tion. Se tion. HOT tion. rie tion. HGH tion 
TO AGS oe er 1.7 6.8 3.2 6.2 0.6 | 11.3 1.9} 10.9 2.6 8.9 0.6 8.4 | 10.5 52.6 
LOSS Apa ee 6.5 6.0 5.3 1 6.7 2.4 6.6 3.1 | 10.0 3.6 6.5 5.7 5.8 | 26.8 41.7 
NOL G Reena eo a3) 6.0 1.7 9.8 | 10.3 Het 0 10. 4 1.0} 11.2 ys 3 7.5 | 17.6 52.6 
ICN hy ees ices 16 ee, 1.0 7.0 1.4] 11.3 idle Eablet 6.9 7.4 2.0 5.0 | 14.0 49.6 
GUS es oe 222 5.0 4.0 9.3 1.9 8.7 -7 | 10.1 1.3 | 11.0 1.2 5.8] 11.3 49.9 
Average. Done Gaile 3-0 Wamu Seale Otale Tea|10:6 \o13 ule SO peoe4 |) 6. o8| 16.08) 4053 


Table IV contains a comparison of the monthly precipitation and 
evaporation records made at the Woodward Field Station during 
the six months from April to September in each year of the 5-year 
period from 1914 to 1918, inclusive. The evaporation measured is 
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from the free water surface of a tank 8 feet in diameter. The 
evaporation was more than three times as great as the precipitation 
during that period. The maximum monthly evaporation, 11.7 
inches, in this 5-year period, occurred in July, 1917. During that 
same month the precipitation amounted to only 1.1 inches. The 
5-year average evaporation for July was 10.6 inches, and that of the 
precipitation 1.4 inches. The averages for August are 8 inches of 
evaporation and 3.1 inches of precipitation. Such high evaporation 
and low precipitation have a bad effect on plant growth and are 
contributing causes to certain unfavorable crop results in various 
years. 
THE WOODWARD FIELD STATION. 


The Woodward Field Station, located 1 mile southwest of the 
main part of Woodward, Okla., was established by the Office of 
Dry-Land Agriculture during the autumn of 1913, and the first crop 
was produced the following season. The farm consists of 160 acres 
of bench land. Most of the soil at the station is a light phase of 
sandy loam which is classified as Canadian sandy loam. Some soil 
blowing has occurred at the station but has never been serious. 

Woodward is centrally located in the western broom-corn area, and 
conditions are fairly representative of the transition belt which 
extends north and south between the high plains on the west and the 
prairie region to the east. The principal crops of the surrounding 
country are milo, kafir, broom corn, and winter wheat, with some 
corn and alfalfa grown on bottom lands. The results of the experi- 
ments with broom corn at this station should be applicable to the 
greater part of the western broom-corn area. 


THE BROOM CORNS. 


Broom corn is a specialized sorghum, closely related to sweet sor- 


ghum. It consists of two rather distinct groups of varieties. These 


react differently to environmental conditions and therefore give dif- 
ferent results. To understand these results it is necessary to know 
the characters by which the groups differ from each other. 


CLASSIFICATION. 


The two groups of broom corn differ mainly in the height of the 
plants, in the tenacity of the attachment of the peduncle to the up- 
per node, and in the length and texture of the brush. 

Standard broom corn grows to a height of 8 to 10 feet under the 
conditions obtaining at the Woodward Field Station. Under more 
favorable conditions farther east it reaches a height of 12 to 15 feet. 
The leaves vary from 9 to 11 in number. The heads range in length 
from 18 to 24 or more inches. They are well exserted from the boot 
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or upper leaf sheath and firmly attached to the upper node, which 
makes necessary the use of a knife in harvesting the brush. The 
fiber is coarse, but usually round and pliable. 

Dwarf broom corns range in height from 3.5 to 6 feet, with short 
internodes. The leaves are narrow, dark green, and from 10 to 18 
in number. The heads range in length from 15 to 22 or more inches 
under quite favorable growing conditions, but remain from one- 
half to one-third inclosed in the upper sheath. They are not as 
firmly attached to the upper node, which makes harvesting possible 
without the aid of a knife by pulling or jerking the heads from the 
standing stalks. 

EXPERIMENTAL CONDITIONS. 


In order to gain a better understanding of the experimental re- 
sults obtained from the varieties included in the different experi- 
ments, it is necessary to know the methods of obtaining the data re- 
corded and the conditions prevailing each season. 


Methods Employed. 


The methods employed in regard to the size and arrangement of 
the plats, the crop rotation practiced on the experimental area, the 
date on which the varietal experiment was sown each year, and the 
method of collecting certain agronomic data are explained in the 
following paragraphs. 


SIZE AND ARRANGEMENT OF PLATS. 


The land used in these experiments is divided into series which 
are 8 rods wide, extending the whole length of the field from north 
to south. These series are separated by roads 20 feet wide. The 
rows of broom corn extend across the series from east to west and are 
spaced 3.5 feet apart. Thus, each row occupies a space 8 rods long 
and 3.5 feet wide and represents approximately one-hundredth of 
an acre. Seeding is begun at either end of the series and con- 
tinued until the entire series is finished. No alleys are left between 
the varieties, so there is no border effect except at the ends of the 
rows, where they border on the roads. Each variety usually occu- 
pied 10 rows, or a tenth of an acre. In sowing the varieties the rows 
were made longer than 132 feet, extending several feet into the road- 
way at both ends. When the plants had attained a height of 12 to 15 
inches the ends of the rows were trimmed to the proper limits. 


CROP ROTATION PRACTICED. 


Tt has not been practicable to follow a definite system of crop rota- 
tion in these experiments, because the land available for this work 
was all in sod the first year (1914), and only enough could be pre- 
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pared for immediate use. The pressure of other work prevented 
breaking new sod in time for the 1915 crop, so the same land was 
used as in 1914. Later in the season more sod was broken. This sod 
land was fallowed and used for the 1916 crop. In 1917 the varietal 
experiment followed the same crop, and the other experiments fol- 
lowed cowpeas. In 1918 the varietal experiment followed cotton, 
and the other experiments followed broom corn. 


METHOD OF SEEDING. 


A 2-row combined corn and cotton drill fitted with sorghum plates 
was used for sowing the crop from 1914 to 1916, inclusive. Since 
then a 2-row drill fitted with a special plate, which is thinner than 
the ordinary sorghum plate, has been used. This plate contains 36 
holes, each three-sixteenths of an inch in diameter. The feed was 
run on high gear, which drops at intervals of about 3 inches. It 
was desired to have only one kernel dropped at a time, and the 
above-described plate was designed to accomplish that end; but in 
many cases two and oczasionally three kernels were dropped, be- 
cause the kernels vary in size. 

Broom-corn seed usually remains in¢iosed in the glumes or hulls, 
but some seed is dehulied by the thrasher. Seeds free from glumes 
will pass through a much smaller hole than the seed remaining in 
the hulls. This makes a drop of a single kernel each time impossible 
where the dehulled seeds are mixed and the holes in the plates are 
large enough to drop seeds covered with a hull. 

Seeding was done at a rate heavy enough to insure a thick stand 
under normal conditions, with the idea of obtaining a stand suffi- 
cient for these experiments if the conditions were unfavorable. 
When the plants were from 6 to 10 inches high the plats were 
thinned by hand to the stands desired in the different experiments. 


DATES WHEN THE CROPS WERE SOWN. 


The dates on which the crops in the varietal, rate-of-seeding, and 
spacing experiments were sown each year are as follows: In 1914, 
all three experiments were sown on May 14. In 1915 the varietal 
and the rate-of-seeding experiments were sown on May 25 and the 
spacing experiment on the following day. In 1916 the spacing ex- 


periment was sown on May 19 and the other two on May 22. In 


1917 the spacing experiment was sown on May 18 and the others 
on May 24. In 1918 the varietal and rate-of-seeding experiments 
were sown on May 27 and the spacing experiment on June 3. 


METHODS OF COLLECTING DATA. 


The data on plant and stalk spaces and on the occurrence of 
suckers and heads were obtained by actual counts of the plants, 
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stalks, and heads in all the rows of each variety for which such 
data are presented. The percentage of suckers is determined by 
dividing the difference between the number of stalks and the number 
of plants by the number of stalks. The percentage of headed stalks 
is the number of stalks that bore heads divided by the total number 
of stalks in the plat. The growing period as given here is the total 
time elapsing from seeding until the brush is harvested, usually 
when in the dough stage. The vegetative period is the time from 
seeding until the heads appear. If growing conditions are unfavor- 
able and heading is progressing slowly and unevenly, this period is 
prolonged but counted as ended when heads cease to appear. The 
fruiting period is the completion of the vegetative period or the 
time from the appearance of the heads until the brush is considered 
ready to harvest. 

The height of the plants is the average of several measurements 
made at different points in the plat. The heads are included in these 
measurements and considered as standing erect, though most of them 
droop, which gives the stalks the appearance of a lower height. 

The standard varieties are harvested by tabling the stalks so that 
the heads are brought within easy reach. Then the heads are cut 
off with a jackknife, leaving about 6 inches of stem with the head. 
The Acme and Dwarf varieties are harvested by pulling or jerking 
the heads from the standing stalks. The heads are taken at once 
to the curing shed and thrashed. Then the thrashed brush is placed 
in layers, about 3 inches thick, on shelves in racks to cure. After the 
brush is cured, which requires about two weeks, depending some- 
what upon the weather conditions, it is graded. This is done by 
sorting by hand the good brush from the poor. Each lot is then 
weighed and the acre yields are computed therefrom. The com- 
bined weight of the two grades is the total yield per acre. 

Brush with long, round, straight fiber without heavy center stems 
is graded good quality, and short, spiky brush with large center stems 
and that with crooked brush or coarse, flat fiber is graded poor 
quality. Heads with fiber of good and poor quality are shown in 
figure 3. 

The length of the brush in each grade is the average length of 
10 heads picked at random from each lot after it is graded. 

The percentage of good brush is the weight of that grade divided 
by the combined weight of both grades, or the total yield of the plat. 


Environing Conditions. 


A brief summary of the environing conditions during the 5-year 
period from 1914 to 1918, inclusive, is given to aid in the interpreta- 
tion of the results obtained during that period. 
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The season of 1914 was not favorable to high yields. The rain- 
fall for the first four months of the year was below normal, which 
left the soil without much stored moisture. One good soaking rain 
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Fic. 3.—Heads of broom corn: (A) Good type, round fiber; (B) coarse, flat fiber; - 
(C) crooked head; and (D) poor, short fiber and a large central stem, 
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of 1.96 inches occurred on the first day of May. There were 13 
light showers, well distributed throughout the remainder of the 
month, but none of these was sufficient to furnish stored moisture for 
future use. June was extremely dry, with only one rain of 0.61 
inch, which fell on the 15th of the month. The next rainfall of 
value did not come until July 6. During the remainder of July 
there was only one rain. The rainfall for August was below normal 
and over half of it fell in the last five days of the month, which 
was too late to benefit the crop, which had been sown the middle 
of May. 

The season of 1915 was extremely wet. The rainfall for each of 
the first 10 months of the year was above normal. During the 
growing season there was no time that the crop lacked moisture. 
This resulted in unusually high yields in all varieties. 

The year 1916 was variable and unfavorable. The total precipi- 
tation, which was about normal, was quite unevenly distributed. 
The rainfall in April was normal, but for May it was only- about 
half of the normal. The precipitation for June amounted to 11.64 
inches, which is about 8 inches above the normal for that month. 
More than 5 inches of this fell on the 4th and 5th, but the re- 
mainder was fairly evenly distributed throughout the rest of the 
month. July was bone dry; August was short by nearly two-thirds 
and September by almost one-third of the normal supply. Crops so 
seeded that the critical growing stage of the plants did not occur 


in a droughty period made fair to good yields, but otherwise both 


yield and quality of brush were affected. 

The season of 1917 was not favorable to the production of broom 
corn of good quality. The rainfall for May, June, July, and Sep- 
tember was considerably below the normal of those months, while 
the rainfall for August was 7 inches, which was nearly half of the 
total precipitation for the entire year, or 3.5 inches above the normal 
for that month. 

The crop season of 1918 was the poorest in the 5-year period 
under consideration. The rainfall in April and May was about 
normal and fairly well distributed, which furnished moisture sutfii- 
cient to start the crop in good condition; but June was dry, and 
July was drier still. The rainfall for August amounted to only 
seven-tenths of an inch, and this fell on four different days, which 
made it of little value to the crop. The temperature for the three 
months, June, July, and August, was high, as was also the evapo- 
ration. These conditions, together with the law rainfall, made 
erowth practically impossible at times, which resulted in the lowest 
yields in five years. 
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VARIETAL EXPERIMENTS. 


The objects of the varietal experiments were to determine the 
adaptation and value of the different groups of broom corn and the 
best varieties In each group. 

The results obtained from all the lots and selections of all va- 
rieties included in these experiments in any or all of the five years 
from 1914 to 1918, inclusive, are presented in the tables that follow. 
All the agronomic data that are available, so far as they serve to 
show the comparative response of the different varieties to environ- 
ing conditions each season, are presented. - 

The data in the tables include not only the yields, therefore, but 
the row space occupied by each plant and each stalk; the length in 
days of the vegetative and fruiting periods and of the total grow- 
ing period; the percentage of suckers and of stalks héaded; and the 
height of the plants. The yield (in pounds) of good and poor brush 
and the total yield of brush per acre are shown. The average length 
of the brush of each quality and the percentage of good brush in the 
total yield are also given. 

The tabulated data show clearly that the Dwarf varieties of broom 
corn outyield the Standard varieties under such conditions as exist 
at Woodward, Okla. The Dwarf varieties evidently require less 
water and therefore are better adapted to the conditions obtaining 
in the district described than the Standard varieties. 


STANDARD BROOM CORN. 


The groups of broom corn have been described previously. Many 
varietal names are appled to each group; but these are not signifi- 
cant in most, if not all, cases, as they do not represent distinct va- 
rieties. Some of the names applied to Standard broom corn are: 
Australian, California Golden, Chinese Evergreen, Early Long- 
brush Evergreen, Evergreen, Imperial Evergreen, Improved Ever- 
green, Missouri Evergreen, and Tennessee Evergreen. In many 
cases these are local names. The grower should know that he has 
seed of high germination, selected from brush of good quality. The 
manufacturer is not particularly interested in the name applied to 
the brush. What he wants to know is the quality of the brush he 
is buying. This he can not determine by the name, but instead must 
see the brush itself. 

The results obtained with the Standard variety in the varietal ex- 
periment are shown in Tables V and VIII. From 1914 to 1916, in- 
clusive, one plat only of this variety was grown each year. The 
source of that variety (C. I. No. 556) is supposed to be Florence, 
Italy. The stock seed used in the experimental work was obtained 
by the senior writer in 1914 from Lindsay, Okla., the original seed 
having been imported two years previously. The field at Lindsay 
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from which this seed was selected was of uniform height and pro- 
duced a crop of good brush. The fiber was round, pliable, of medium 
size, and of uniform length. 

In 1917 two more strains (C. I. Nos. 580 and 588) were included 
in the experiment. These were obtained in the spring of 1915 and 
grown for two years in 8-rod rows before being increased to tenth- 
acre plats. The former (C. I. No. 580) was obtained from a seed 
company in Houston, Tex., under the name “California Golden 
Dwarf,” and the latter (C. I. NS: 588) from a seed firm in New York, 
under aie name “Evergreen.” These strains are early, and for that 
reason were thought to be of probable value. 

The vegetative period for C. I. No. 556, shown in Table V, ranges 
from 73 to 80 days for all years except 1917. In that year it was pro- 
longed to 112 days, which was due to droughty weather conditions 
during the vegetative period. For the other two strains the vegeta- 
tive periods in that same year were 95 and 100 days, respectively, 
which are 17 and 12 days shorter for these strains than for C. I. 
No. 556. The fruiting period usually occupies from 17 to 20 days, 
depending upon growing conditions. These early strains required 
less time than C. I. No. 556 by 9 and 7 days in 1917, and the fruit- 
ing period of the one grown in 1918 was shorter by 5 days. The 
other strain (C. I. No. 588) was discarded after one year. It 
was not as early as the one which is retained, and while the brush 
was of a greater average length the quality was not as good. The 
most objectionable feature was the construction of the head. AI- 
most without exception the heads had a rachis or central stem from 
3 to 4 inches in length. | 

The average row space per plant in the 5-year period ranged from 
5.8 inches in 1915 to 8.6 inches in 1918. The plats were thinned by 
hand each year to approximate a stand of one plant to 6 inches of 
row space, as that appears to be about the right rate for the best 
results under Woodward conditions. The stalk space does not differ 
materially from the plant space, as the percentage of suckers is 
quite small. In 1914 and 1915 the suckers amounted to less than 1 
per cent, and they were as much as 20 per cent in only one year. 
This occurred in 1918 in one variety, though the average for the 
two strains that year was only 14.9 per cent. 

The yield per acre of brush is recorded in pounds. The yield 
of good quality is recorded first, then that of poor quality, and lastly 
the total yield, which is the combined weight of both qualities. 
The highest total yield was obtained in 1915, which was the most 
favorable season for high production in the 5-year period. But the 
percentage of good brush was lower in that year than in any other. 
This is natural, as seasonal conditions favorable to rapid growth are 
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conducive to the development of coarse, kinky, or burly fiber and 
crooked heads. Table VIII shows the annual yields of all lots of 
broom corn included in this experiment, together with their average 
yields in periods of varying length. 

TABLE V.—Agronomic data for Standard broom corn grown in varietal experi- 


ments at the Woodward (Okla.) Field Station during the 5-year period from 
1914 to 1918, inclusive. 


te ee 3 
Row space | Length of pe- | Percentage Ss /¥ ee oristy Lug of S 
(inches). | riod (days). ci— = op Hee » 
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z=! | oo 
= ares } | = = | Dr 
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| > - o- = | oa 
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pS 1S at SR el Sah 6 2S Oe cele rca meee 
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Cre NOSS00e ee |) <eS |. 25.84], (SON 2h Oils 20 94.4 | 8.3 | 440 | 235 | 675 | 22.0 | 22.0 | 65.2 
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GelFN0 D004. 2-2 2.0 | 7.5| 73] 18] 91] 6.6] 86.1] 7-0 | 366] 39 | 405 | 22.0] 15.0 | 90.4 
eason of 1917: | | | | 
Cx INOSonG=25-— 7.0| 6.5 | 112] 20] 132 6.0 | 80.8 | 7.0 | 350] 31 | 381 | 18.5 | 16.5 | 91.8 
CS No. a80 6.6] 5.8] 95] 11 | 106 | 12.2 | 84.1] 6.5 | 160] 45] 205 | 12.5 | 10.0 | 78.0 
C.T..No-588=__ 2-2 | 65] 6.3] 100] 13] 113| 3.0] 79.0] 7.0] 200] 33 | 233 | 14.5} 12.0 | 85.7 
Average......... 6.7] 62|102| 15|117| 7.1 | 81.3 | 6.8 | 237| 36 | 273 | 15.2 | 12.8 | 83.2 
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C. T. No. 556...._.| 86] 6.9| 78} 17] 95 20.3 | 73.3 | 6.0 | 275 | 30 | 305 | 18.5 | 13.5 | 90.1 
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Avverage......-.- | 7.6 | 6.4] 70| 15] 85 | 14.9 | 78.5 | 5.71315 | 26 | 341 | 18.0 | 13.0 | 92 


ACME BROOM CORN. 


The Acme broom corn was developed from a selection made in a 
field of Standard broom corn by Mr. A. H. Leidigh, at Channing, 
Tex., in 1906. It resembles the Standard variety in the length and 
texture of the brush and the Dwarf in the height of the stalk. The 
peduncle, or main stem, is less firmly attached to the upper node, or 
joint, than it is in the Standard broom corn. This makes it possible 
to harvest it in the same way as the Dwarf variety. The Acme re- 
quires less water than the Standard, and it produces a brush of good 
length and quality under the average seasonal conditions obtaining 
in the southern Great Plains. These characters make it adapted to 
conditions in that section of the United States. It is now being 
grown there commercially to a limited extent. Plants of this variety 
are shown in figure 4. 

The results with the Acme broom corn obtained in the varietal ex- 
periment conducted at the Woodward Field Station during the 5- 
year period from 1914 to 1918, inclusive, are shown in Tables VI and 
VIII. It will be noted in Table VI that in the 5-year period the 
row space per plant ranged from a minimum of 5.5 inches in 1915 
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_ toa maximum of 8.7 inches in 1916, with an average of 7.3 inches for 
the whole period. This is approximately the same stand as that of 
the other varieties, which makes comparison possible. This variety 
requires about 90 days to mature under average conditions. This 
time may be either lengthened or shortened by growing conditions; 
it was prolonged to 115 days in 1917, while it was only 84 days in 
1918. Droughty weather when the crop is approaching the heading 
stage, changed to favorable growing conditions by rain during that 
stage, will prolong the vegetative period and make heading irregu- 
lar, though the percentage of stalks headed may be high, as in 1917, 


Fig. 4.—Plants of Acme broom corn (C. I. No. 243). 


when 97.5 per cent of all stalks headed. The vegetative period may 
be shortened by the reversal of growing conditions from favorable to 
unfavorable just as the plants are approaching the heading stage. © 
In such cases none except the early stalks produce heads. This re- 
sults in the shortening of the growing period and in a low percentage 
of stalks headed, as was the case in 1918, when the crop required only 
84 days to mature and produced only 66.6 per cent of heads. 

The average height of the plants ranged from 3.5 feet in 1918, a 
very dry season, to 5.5. feet in each of the years 1915 and 1917, when 
seasonal conditions were more favorable. The plants are uniform in 
height, and the height compares favorably with the best strains of 
the Dwarf broom corn, 
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The yield and percentage of good brush vary with the season. 
However, a low yield of brush does not necessarily mean a small 
percentage of good quality. In 1918 the yield of good brush was at 
the rate of 283 pounds to the acre, which was 91.1 per cent of the 
total crop. In 1915 the yield of good brush was 600 pounds per acre, 
which was only 79.4 per cent of the total yield. The acre yield of 
good brush ranged from 283 pounds in 1918 to 600 pounds in 1915, 
with an average yield of 392 pounds in the 5-year period, which is 
an average of 88.5 per cent of the total brush produced in that period. 
The annual and the average yields are shown in Table VIII, where 
it will be noted that this variety ranked second in the 2-year average 
and tied with one Dwarf strain for first place in the 5-year average. 
In percentage of good brush it ranks first. This is shown graphically 
in figure 7. 


Taste VI.—Agronomic data for Acme broom corn grown in varietal experiments 
at the Woodward (Okla.) Field Station during tne 5-year period from 1914 to 
1918, inclusive. 
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DWARF BROOM CORNS. 


Dwarf broom corn came into prominence during the early nineties. 
owing to its adaptation to dry-land conditions. Since then the 
center of production of the broom-corn crop has moved from Illinois 
westward into Oklahoma. Most ofthe crop grown in Oklahoma and 
adjacent States is of the Dwarf variety except in the Lindsay dis- 
trict of Oklahoma, which includes the Washita bottom lands in 
Garvin, Grady, and McClain counties. As in the case of the Stand- 
ard variety, many names are applied to the Dwarf broom corn. 
Some of the most common of these are California Golden Dwarf, 
Dwarf, Dwarf Evergreen, Evergreen Dwarf, Japanese Dwarf, and 
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Oklahoma Dwarf. These names are mostly local and do not repre- 


sent different varieties. 


The Dwarf broom corn used in the varietal experiment included 
three different lots in the first three years, from 1914 to 1916, in- 
clusive. In 1917 three more lots were added, making a total of six 
grown in that year. One was added in 1918, which made seven for 
that year. In all, a total of seven different lots and 22 plats were 
grown in the 5-year period from 1914 to 1918, inclusive. These lots 
were obtained from different sources, most of them widely separated. 

C. I. No. 442 was obtained from a grower at Sterling, Kan., in 
1911, and has been grown at the Amarillo (Tex.) Field Station since 


Wig. 5.—Plants of Dwarf broom corn (C. I. No. 442). 


that time. Plants of this strain are shown in figure 5. C. I. No. 535 
is the result of a selection made by the senior writer in 1912 from a 
crop grown at the Amarillo station that year from bulk seed obtained 
from a grower near Amarillo, Tex. The crop from which this selec- 
tion was made was evidently a mixture of Standard and Dwarf 
varieties, as it was quite variable in height and type of brush. 

C. I. No. 557 was obtained from a grower at Elk City, Okla., in 
1914. He had been growing this strain in large quantities for a 
number of years, distributing the seed commercially under the name 
Evergreen Dwarf. It is a good variety, well adapted to dry lands, 
which produce a high yield of good brush under average conditions. 
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C. I. Nos. 559, 564, 595, and 597 were obtained from different. seed 
companies and grown in 8-rod rows at the Woodward Field Station 
for two or three years before being included in the varietal experi- 
ment. 

The agronomic data for Dwarf broom corn are shown in Table 
VII, while the annual and average acre yields are shown in Table 
VIII, where comparisons with the Standard and Acme varieties are 
made. 

The row space per plant in the different lots does not vary more 
than about an inch in any one year, while the average row space for 
all lots in the same year ranges from 6.3 inches in 1915 to 8.6 inches in 
1916. From this standpoint the Dwarf varieties are directly com- 
parable with the other varieties used in the experiment. | 

The total growing period of the three lots grown during the entire 
5-year period ranged from 84 days in 1918 to 114 days in 1917, with 
an average of 94 days for the period. This is the same average 
period as for the Acme, but 9 days less than was required by the 
Standard, which was 103 days in the same period. The average 
proportion of suckers in these same three lots is 15.5 per cent, which 
is 8.5 per cent greater than for Acme and about three times as high 
as for the Standard, C. I. No. 556. 

In height C. I. No. 442 is consistently lower than any of the other 
lots. Its height ranged from 2.3 feet in 1918 to 4.3 feet in 1915. 
While the other two lots are of practically the same height in most 
years, they show a difference of 6 inches in 1917, each reaching its 
maximum of 5 and 5.5 feet, respectively, in that year. The new 
lots added in 1917 compare favorably in height with the two just 
mentioned. 

The average yield of good brush by the three lots grown during 
the entire 5-year period ranged from 240 pounds in 1918 to 615 
pounds in 1915. The average total yield produced in these same 
two years was 278 and 752 pounds, respectively. The yield of good 
brush was 85.8 per cent and 82.2 per cent of the total yield. The 
higher percentage of good brush was produced in 1918, when the 
lowest total yield was made, and the lower percentage in 1915, when 
the highest total yield was made. This tends to show that the per- 
centage of good brush does not depend so much upon the quantity 
of brush produced as on the conditions under which it is grown. 
Growth that is too rapid or too slow during the fruiting period has a 
bad effect on quality. The former makes coarse, burly, or twisted 
brush and crooked heads, while the latter causes the brush to be 
short and spiky. The greatest average length of good brush, 21.7 
inches, was produced in 1915, and the shortest, 15.5 inches, in 1917. 
In the former year the length of the poor brush was the same as the 
good, but the crop made a rapid growth and developed some coarse, 
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twisted brush. In the latter year growth was retarded, so that a 
number of short, spiky heads developed which were of poor quality 
and averaged only 13.2 inches in length. The lowest average per- 
centage of good brush in the 5-year period was made in 1916. In 
that year the length of good brush averaged 18.8 inches, but it 
amounted to only 80.9 per cent of the total crop. The same year 
the average length of the poor brush was only 14.7 inches, or 4 inches 
less than the good brush. This was due to extremely dry conditions 
in the latter half of the heading period. 


TABLE VII.—Agronomic data for Dwarf broom corn grown in the varietal experi- 
ments at the Woodward (Okla.) Field Station during the 5-year period from 
1914 to 1918, inclusive. 
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COMPARATIVE YIELDS IN THE VARIETAL EXPERIMENTS. 


The annual and average acre yields of brush of good and of poor 
quality from all the selections in all three groups of broom corn 
grown in the varietal experiments are shown in Table VIII. The 


VAL a? OLS 


Sars N . . 


OREO 3 
AICLTE REE REE EA SO 


_ s 


MMMM 


OOOO OOOO OEE 
ROR ROLLIN EOP 


Os UMMM 
7] 


MMII LLL 
? As FOS 
ACVIE <a SAE 
UVM MLL PPP 
ee eas Se ae 


STHVL, § 


SEY LOT NN AUG A ee Or Coes, Nn carne 


ACHE. POOR LEE 
Lt YL PP 


we O@~ a Ta 2, 


\ 
LID SHOU 


lig. 6.—Diagram showing the annual and average acre yields of good brush of the 
Standard, Acme, and Dwarf broom corn grown in varietal experiments at the Wood- 
ward Field Station during the 5-year period from 1914 to 1918, inclusive. 


average yields are given first for the two years, 1917 and 1918, in 
order to compare a few selections grown only in those years. The 
average yields in the full 5-year period from 1914 to 1918, inclusive, 
are given for all selections grown for that length of time. 
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Table VIII shows that a selection of Dwarf broom corn (C. I. No. 
597) made the highest average yield of good brush in the 2-year 
period, with the Acme variety taking second place, while several 
other Dwarf selections are close competitors for third place. In the 
5-year period, the Acme and the Dwarf (C. I. No. 535) tie for first 
place, with an average yield of 392 pounds of good brush. The 
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Fic. 7.—Diagram showing tbe annual and average percentage of good brush in the total 
yield produced by the Standard, Acme. and Dwarf broom corn grown in varietal 
experiments at the Woodward Field Station during the 5-year period from 1914 to 
1918, inclusive. 

Dwarf (C. I. No. 557), with an average yield of 387 pounds, or only 

5 pounds less, takes a close second place, and the Standard (C. I. 

No. 556) takes third place, with an average yield of 331 pounds in 

this period. The 5-year average yield of the Standard, Acme, and 

Dwarf varieties is shown graphically in figure 6. 

From the standpoint of the percentage of good brush in the total 
yield produced in the 5-year period from 1914 to 1918, inclusive, the 
147841 °—20—Bull. 836 + 
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Acme stands first, with an average of 88 per cent, while the Dwarf 
(C. I. No. 535), is a close second, with an average of 87 per cent. 
This selection leads the next highest selection, Dwarf (C. I. No. 442), 
by 4 per cent, while the other two varieties, one Standard and the 
other Dwarf, grown in that period, tie for fourth place, with 80 per 
cent each. The percentage of good brush produced by the Standard, 
Acme, and Dwarf varieties is shown graphically in figure 7. 

TABLE VIII.— Annual and average acre yields of all lots of broom corn groien in 


varietal experiments at the Woodward (Okla.) Field Station during periods 
of varying length in the five years from 1914 to 1918, inclusive. 
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DATE-OF-SEEDING EXPERIMENTS. 


A date-of-seeding experiment with Acme broom corn was con- 
ducted each year during the 5-year period from 1914 to 1918, in- 
clusive. The plats used in this experiment were one-tenth acre in 
size. Seeding was done at intervals of one to two weeks. In 
1914 the experiment included only three different dates. These 
were increased to four dates in 1915, to six dates in 1916, and to 
seven dates each in 1917 and 1918. 

Table IX shows the agronomic data for Acme broom corn in the 
date-of-seeding experiment. It will be noted in this table that the 
stands obtained in the different dates of seeding in the same year 
and in the different years are comparable in almost all cases except 
those of the last date, July 3, 1917, and the first three dates in 1918. 
The thin stand in the former case was due to the dry condition of 
the soil and to high temperature at and following the date of seed- 
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ing. Germination was low, and a number of the young plants did 
not have vigor enough to withstand the heat after they emerged. 
In 1918 the thin stands were due to the poor quality of the seed 
used. This seed was slightly frosted before harvest the previous 
year. Though it showed a fairly high germination in laboratory 
tests made prior to seeding time, it evidently was losing its vitality 


will age, as the stand of each successive seeding was thinner than 


that of the preceding one. For the last three dates in 1918, seed 


from another source was used, which gave a stand comparable 


with the stands in the other years. 

The shortest total growing period required by the crop from any 
one date of seeding was 73 days, which resulted from the seeding 
made on April 16, 1917. In any one of the first three years, 1914, 
1915, and 1916, the variation in the duration of the total growing 
periods of plats sown at different dates amounted to about 15 
days. In the 3-year period the greatest variation amounted to 24 
days. In 1917 the time required for the crop to mature was much 
longer than it was in any other year. In that year the shortest 
time was 100 days from the June 2 seeding and the longest time 
187 days from the April 16 seeding. The abnormally long time 
required by the crop was due to the very unfavorable growing con- 


- ditions which obtained in varying degrees through the months of 


May, June, July, and September. The moisture in August was 


enough to promote normal] plant growth. The unusually short time 


required to reach maturity by the crop sown on July 1, 1916, was due 
to the lack of moisture at and following the time the crop was head- 
ing. Only 79.3 per cent of the total number of stalks in the crop 
preduced heads. 

Suckering is influenced largely by growing conditions and varies 
widely in the same variety when grown under different conditions. 


In 1914 the suckers amounted to less than 1 per cent of the total 


number of stalks resulting from any one of the dates of seeding, 
while in 1915 they ranged from 4.8 per cent to 28.1 per cent of 
the total. The percentage in 1916 varied about the same as it did 
in 1915, but it shows quite an increase in 1917, reaching 40 per cent 
in the July 3 seeding. However, a still wider variation occurred 
in 1918, when the highest was 62.8 per cent and the lowest only 6.5 
per cent. This is a difference of 56.3 per cent, which was due to 
differences in stand and other environing conditions. 

The percentage of stalks that head is influenced largely by grow- 
ing conditions at heading time. When there is sufficient moisture 
to develop normal plant growth throughout that stage the per- 


centage of heads developed to total stalks will be much larger than | 


will be the case otherwise. There may be as wide a variation in 


the percentage of heads developed in plants sown at different dates 
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in the same year as in plats sown on the same date in the different 
years. The lowest, 60.7 per cent, in the 5-year period was from the 
seeding made June 1, 1918, and the highest, 97.5 per cent, was from 
the seeding made on May 24, 1917. In the former case it will be 
noted in Table II, which shows the daily and monthly precipitation, 
that the crop was grown under very dry conditions. In the latter, 
the month of August, at which time the crop was heading, was 
quite favorable. | | 

The average height of the plants in the different years ranges 
from 3.5 to 6.3 feet. The height depends largely upon the rapidity 
of growth during the first 30 or 40 days of the vegetative period. 
When the height of 6.3 feet resulted from the seeding made June 19, 
1915, the soil was in a moist condition and remained so for some 
time, with a temperature favorable for rapid growth. At other 
times during several of the years when the plants reached a height 
of less than 4 feet, the crop encountered a long droughty spell during 
the vegetative period. 


TABLE I[X.—Agronomic data for Acme broom corn in the date-of-seeding experi- 
ments at the Woodward (Okla.) Field Station during the 5-year period from 
1914 to 1918, inclusive. 
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a Weight of seeded brush before curing. 
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The yield of good brush, the total vield, the length of the brush, 
and the percentage of good brush in the total yield vary widely be- 
tween the different dates of seeding in nearly all years. Good to 
excellent yields were obtained from one or more of the seedings each 
year, while those from other seedings were only fair to poor. In 
1914 the vield of the cured brush was obtained on one lot only. The 
other two lots were weighed green after thrashing and accidentally 
placed on the racks to cure without being properly labeled, which 
made later identification impossible. The season of 1915 was ex- 
ceptionally favorable throughout, which resulted in excellent yields 
from all the dates of seeding. The lowest yield in that year was 
700 pounds from the seeding made July 7 and the highest 895 
pounds from the seeding of June 19. In the variable season of 
1916 the yields ranged from 742 pounds from the May 1 seeding to 
only 350 pounds from the seeding made on June 1. In 1917 the 
highest yield was obtained from the seeding made on July 1, the 
next highest from the June 22 seeding, and the lowest yield from 
the early seeding, April 16. In 1918, the poorest crop season in the 
5-year period, the highest yield, 350 pounds, was'from the seeding 
made July 1, while the lowest, 250 pounds, was made from the 
June 1 seeding. 


COMPARATIVE YIELDS IN THE DATE-OF-SEEDING EXPERIMENTS. 


Table X shows the annual and average acre yields of Acme broom 
corn in the date-of-seeding experiments. The seedings in the differ- 
ent years in some cases were not made on exactly the same date. 
These dates in some cases varied as much as five days. The result- 
ing yields are considered comparable and in this table are grouped 
accordingly. Therefore, seedings made on May 22 and 27, on June 
10 and 15, and on June 18 and 22 in different years are considered — 
as representing the same dates of seeding. 

The annual yields of the good and the poor qualities are shown 
first. Then is given a 2-year average yield from the plats on all 
dates used in that period, and then a 3-year average yield for the 
comparable dates in that period. It will be noted here that the 
lowest average yield in the 2-year period was from the seedings made 
on May 1 and that the average yields increased as the date of seed- 
ing advanced, reaching the maximum of 446 pounds of good brush 
from the July 1 seedings. In the 3-year peried from 1916 to 1918, 
inclusive, the highest average yield of good brush, 450 pounds, was 
obtained from the July 1 seeding, while the second highest, 420 
pounds, was from the seedings made on May 1. 

These results indicate that the best times to sow are from about 
May 1 te 15 and from June 15 to July 1. August is usually dry 
and hot, and such weather has a bad effect on-yield and quality of 
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brush if the crop is in the heading stage at that time. This may be 
avoided by seeding either early or late. 


TABLE X.—Annual and average acre yields of Acme broom corn in date-of- 
seeding experiments at the Woodward (Okla.) Field Station in the 5-year 
period from 1914 to 1918, inclusive. 
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RATE-OF-SEEDING EXPERIMENTS. 


The rate-of-seeding experiments were conducted with Standard 
broom corn, C. I. No. 556, and Dwarf broom corn, C. I. No. 557, 
in the 5-year period from 1914 to 1918, inclusive. Both varieties 
were sown in each year at three rates, designated as thick, normal, 
and thin. These rates represent stands of approximately one plant 
to 4 inches of row space in the thick rates, to 7 inches in the nor- 
mal rate, and to 10 inches in the thin rate. All rows were spaced 3.5 
feet apart. The combined rate-of-seeding and spacing experiments 
with Acme broom corn, C. I. No. 248, have these same rates included. 
A discussion of these experiments follows later. 

The agronomic data from the rate-of-seeding experiments are 
shown in Tables XI and XII. It will be seen in Table XI that 
the stand in each rate of seeding is not exactly the same for both 
varieties the same year; neither is it the same for each rate in the 
different years. But the difference in the stands of the varieties in 
the same rates in any one year is so small that its influence on yields 
is considered negligible. 

The total growing period for the Standard broom corn in the 
different years ranged from 94 days in 1914, the shortest time re- 
quired, to 132 days in 1917, the longest. For the Dwarf variety in 
these same years the time was 91 days and 117 days, respectively, 
which is 3 days less in the first year mentioned and 15 days less 
in the second. In each of the other three years the Standard required 
from 6 to 11 days longer to mature than the Dwarf. 

In 1914 neither variety produced suckers. In 1915 none were 
produced in the thick or the normal rates of the Standard broom 
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corn, but the thin rate produced 9.3 per cent, while in the Dwarf 
that year the proportion varied from 3.4 per cent in the thick to 
26.3 per cent in the thin rate. In 1916 suckers were produced in 
all rates in both varieties, though the number in the Standard was 
much smaller than in the Dwarf variety. In 1917 the Standard 
broom corn produced suckers in all three rates, but in the Dwarf they 
were present only in the normal and the thin rates. In 1918 there 
were no suckers in the Standard broom corn sown at the thick rate, 
but they were present in all three rates in the Dwarf variety. The 
tendency to sucker is present in both varieties, though to a larger 
degree in the Dwarf than in the Standard. The development of 
this tendency is influenced largely by environing condition. Stand 
is an important factor. Thin stands aid the development of suckers, 
while thick stands suppress them. 

The percentage of stalks headed varies in the plats sown at the 
different rates in the same year and in the same rates in the dif- 
ferent years. This is due in part to seasonal conditions and in 
part to the number of suckers produced. In the years when sucker- 
ing was reduced to the minimum, the percentage of headed stalks 
usually increased as the stand decreased. The reverse is true when 
the plants sucker profusely. This is so especially when the suckers 
are late and none of them produce heads. The rates of seeding 
used in this experiment appear to have had no appreciable effect 
on the height of the plants. 

The highest 5-year yields of good brush of the Standard variety 
were made in two years at the thick rate of seeding and in two 
years at the thin rate. The highest total yields of this variety were 
produced in two years at the thick rate and in three years at the 
normal rate of seeding. The Dwarf variety made the highest yields 
of good brush at the thick rate during three years, and in one year 
each at the normal and thin rates. In total brush produced, the 
thick rate led in two years and the other two rates each led in 
one year and tied in another year. 

The yield can not be considered the only factor in determining 
the proper rate of seeding. The length of the brush to be produced 
is also an important factor. Thick stands tend to produce short 
brush and thin stands long brush. The fiber may be of good quality 
but too short to be self-working, or it may be too long to be worked 
to good advantage without waste in making brooms of average 
length. Hurl brush that ranges from 18 to 22 inches works to 
best advantage in the manufacture of parlor and house brooms. 
Longer brush is required for heavy warehouse and street brooms. 
Short brush, ranging in length from 12 to 16 inches, is used for © 
insides and for covers to some extent. _ 
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The length of the brush varies in most cases with the different rates 
of seeding in the same year, and it varies according to seasonal con- 
ditions with the same rate of seeding in the different years. In the 
Standard broom corn, the average length of the brush seeded at the 
thick rate ranged from 15.5 inches in 1918 to 21 inches in 1914, with 
an average length of 17.9 inches in the 5-year period. The length of 
the brush from the normal rate ranges from 18.5 inches in 1917 and 
1918 to 22 inches in each of the other three years, with an average 
length of 20.6 inches in the whole period. From the thin rate of 
seeding the brush length ranges from 18.5 inches in 1918 to 25 inches 
in 1915 and average 21.5 inches in the entire period. 

The length of the brush in the Dwarf variety was influenced by 
the stand, as it was in the Standard broom corn, but not always to 
the same extent in the same year. The shortest length produced by 
this variety from the thick rate was 16.5 inches in 1917 and the 
longest 21 inches in 1914, with an average of 18.5 inches for the 
5-year period. The length of brush seeded at the normal rate 
ranged from 15.5 inches in 1918 to 22 inches in 1915, with an average 
of 19.1 inches. From the thin rate the brush length ranged from 
17.5 inches in 1917 to 24 inches in 1914 and averaged 19.7 inches for 
the whole period. 

The percentage of good brush in the total brush produced varies 
with the stand and seasonal -conditions. The good brush produced 
by the Standard variety at the thick rate of seeding ranged from 
64.2 per cent of the total in 1914 to $9.4 per cent in 1917, with an 
average of 77.5 per cent in the 5-year period. The production of 
good brush from seed sown at the normal rate ranged from 65.2 per 
cent in 1915 to 91.8 per cent in 1917, and averaged $2.5 per cent in 
the entire period. At the thin rate the lowest production was 42.7 
per cent in 1915 and the highest 89.7 per cent in 1918, with an average 
of 76.5 per cent. 

The Dwarf broom corn produced 68.4 per cent of good brush out 
of the total yield from the thick rate of seeding in 1914 and 84.6 per 
cent in 1916, with an average of 79.7 per cent in the 5-year period. 
From the normal rate of seeding, the lowest proportion, 76 per cent, 
was produced in 1915, and the highest, 91.4 per cent, in 1918, with 
an average of 80.8 per cent in the entire period. The lowest propor- 
tion of good brush from seed sown at the thin rate was 75.3 per cent 
in 1917, and the highest was 93.3 per cent in 1918, with an average of 
84.7 per cent in the whole period. | 

From the foregoing data it will be seen that no one rate led in the 
percentage of good brush produced in all years. The average yield 
of good brush from different rates of seeding during the whole period 
indicates which is the most profitable rate of seeding. In the Stand- 
ard broom corn, the highest average percentage of good brush in the 
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5-year period was 82.5 per cent, which was produced from the normal 
rate. In the Dwarf variety, the average production of good brush 
increased from 79.7 per cent at the thick rate to 84.7 per cent at the 
thin rate. The average from the normal rate was 80.8 per cent. 


TABLE XI.—Agronomic data for Standard broom corn, C. I. No. 556, and Dwarf 
broom. corn, C. I. No. 557, in rate-of-seeding experiments at the Woodward 
(Okla.) Field Station during the 5-year period from 1914 to 1918, inclusive. 
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SINAC kesee st eee sinters AMMAN Weel gee O4a = 0 €5.8 | 7.0 | 150 | 90 } 240 | 18.0 | 13.0 | 64.2 
Normal) 22-2 Beep Covey AS aby 4] 0 79.6 | 6.5 | 225 |} 75 | 300 | 22.0 | 14.0 | 75.0 
SNA cs 10.7 | 10.7 77 17 | 94 0 81.1 | 7.0 | 212 69 | 281 | 24.0 | 18.0 | 75.6 
1914, Dwarf: 
Abin Ckeseaas wee 5.1] 5.1] 73] 18] 91] 0 68.7 | 4.0 | 130 | 60] 190 | 21.0} 15.0 | 68.4 
Normale =: 225 -- 6.5 | 6.5] 73] 18] 91] O 77.4 | 4.0 | 250 | 100 } 350 | 21.0 | 14.0 | 71.4 
ARMS ee eee a 8.1] 81] 73] 18) 91] 0 76.1 | 4.9 | 300 | 50 | 350 | 24.0 | 15.0 | 85.7 
1915, Standard: 

ICs tees 4.2 4.2 80 21 | 101 0 84.8 |-8.3 | 538 | 118 | 656 | 20.0 | 20.0 | 81.9 
Normale ss--2-e8-- 5.8] 5.8] 80{ 214101! 0 94.4 | 8.3 | 440 | 235 | 675 | 22.0 | 22.0 | 65.2 
Pines sce Saas 9.4[ 8.6 80 21 | 101 9.3} 78.0 | 8.3 | 295 | 220 | 515 | 25.0 | 25.0 | 42.7 

1915, Dwarf: 
PRD IC Kees. ce 4.1 3.9 | 76 19 95 | 3.4 | 95.4 | 5.8 | 667 | 133 | 800 | 20.0 | 20.0 |} 83.3 
INOEM ALE ss 93eec 5.7] 5.3] 76} 19] 95] 7.0 |100.0 | 5.0 | 650 | 205 | 855 | 22.0 | 22.0 | 76.0 
Rhine See 8.1} 6.0] 76] 19] 95} 26.3 | 87.2 | 5.0 | 594 | 150 | 744 | 22.0 | 22.0 | 79.9 
1916, Standard: 
HiNial Cheers es a 4.7} 4.6] 73] 18)|.91] 1.1 | 82.5] 6.8 | 372 | 78 | 450] 18.0 | 14.0 | 82.7 
Normale 8.0} 7.5] 73 18} 91 6.6 | 86.1 | 7.0 | 367 38 | 405 | 22.0 | 15.0 | 90.4 
Thine ss 9.3 | 8.5] 72] 19} 91] 8.4 | 90.3 | 6.8 | 385 | 40 | 425 | 20.0 | 15.0 | 90.6 
1916, Dwarf: 
SDC Kes es eee 4.7| 4.5] 70] 17} 87] 2.8! 85.4] 4.0 | 440] 80! 520 | 18.0! 14.0 | 84.6 
INOLMale= == s=- == 7.6 | 6.8] 70] 17] 87} 10.7 | 86.9 | 3.8 | 361 | 78 | 439 | 20.5 | 16.0 | 82.3 
A Wala ee See Saas 10.0] 6.6] 70] 17] 87 | 34.5 | 79.9 | 4.0 | 420] 50 | 470 | 19.0 | 14.5 | 89.4 
1917, Standard: 
AIC ken wrerrae ey. ce 5.1] 4.9] 112] 20) 132] 3.3 | 84.3 | 7.0 | 380 | 45 | 425 | 18.0 | 16.5 | 89.4 
Normal. .-..------- 7.0 | 6.5] 112 20 } 132 6.1 | 80.8 | 7.0 | 350 | 31 | 381 | 18.5 | 16.5 | 91.8 
MINE See 9.8|) 8.4] 108] 24 | 132 | 14.6 | 75.3 | 7.0 | 260 | 50} 310 | 20.0 | 17.5 | 83.9 
1917, Dwarf : 
Phi Ck eee 4.8} 4.8] 109 8 | 117 0 93.5 | 5.8 | 390 | 100 | 490 | 16.5 | 14.0 | 79.6 
INOEMal Son a= 6.8 5.9 | 109 8 | 117 | 12.8 | 91.3 | 5.5 | 878 | 77 | 455 | 15.5 | 14.0 | 82.9 
Rhine? ee See 9.5 8.0 | 109 8 | 117-| 15.3 | 93.2 | 5.5 | 305 | 100 | 405 | 16.0 | 14.0 | 75.3 
1918, Standard: 
MNO ke ae eee 4.0 4.0 78 17 95 0 51.0 | 5.8 | 125 55 | 180 | 15.5 | 12.5 | 69.4 
INonmal= === 8.6 6.9 78 17 95 | 20.3 | 73.3 | 6.0 | 275 30 | 305 | 18.5 | 13.5 | 90.1 
AMIN h ne ai epee mane Ulett et 78 17 95 | 30.4 | 71.3 | 6.0 | 260 | 30 | 290 | 18.5 | 13.5 | 89.7 
1918, Dwarf: 
aA I CK ee 4.5 | 4.3) 69] 15] 84) 5.8) 538.213.5 | 215} 45 | 260 | 17.0 | 14.0 | 82.7 
INOEmall-s= 2.2252: 7.2 5.6 69 15 84 | 21.4 | 70.4 | 3.5 | 294 28) | 3225(-165 5 1325: |: O14 
SHEN Se Sees ee HOPSE eeosee 69 15 84 | 47.2 | 57.8 | 3.5 | 280 | 20 | 300 | 17.5 | 13.5 | 93.3 


COMPARATIVE YIELDS IN THE RATE-OF-SEEDING EXPERIMENTS. 


The yield and the quality of the brush are influenced by seasonal 
conditions. No one rate of seeding, therefore, will prove best in all 
years. But as the season can not be foretold the rate that gives the 
highest average yield in a series of years would appear to be the 
most profitable. Table XII shows the annual and the average acre 
yields of both good and poor brush by both the Standard and Dwarf 
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broom corn in the 5-year period from 1914 to 1918, inclusive. It 
may be noted in this table that the highest yield of good brush from 
the Standard variety in any year was 538 pounds, produced by seed- 
ing at the thick rate in 1915, and the lowest yield was 125 pounds, 
from seed sown at the same rate in 1918. The annual yield from the 
normal rate of seeding in the five years exceeded that of the other 
rates in two years only, but the 5-year average yield of this rate is 331 


pounds. This is 18 pounds more than the average yield at the thick 


rate and 49 pounds more than the average yield from the thin rate 
in the 5-year period. The normal rate of seeding, or a stand of one 
plant to 6 or 8 inches of row space, appears to be the most profitable 
rate for a series of years. 

From the Dwarf variety the highest annual yield of good brush in 
the 5-year period was 667 pounds, which was produced by seed sown 
at the thick rate of 1915. The lowest yield, 180 pounds, was produced 
at this same rate of seeding in 1914. The normal rate produced a 
higher yield than either the thick or thin rates in only one year in the 
5-year period. However, the normal rate produced a fair yield each 
year and averaged 387 pounds in the 5-year period. This is 19 
pounds more than the average of the seeding at the thick rate and 
7 pounds more than the average yield at the thin rate in the 5-year 
period. From these results it will be seen that in a series of years, in- 
cluding both favorable and unfavorable seasons, the normal rate or 
a stand providing 6 to 8 inches of row space to the plant is the most 
profitable rate of seeding and the one that should be used for this 
variety under similar conditions. 

TABLE XII.—Annual and average acre yields of Standard and Dwarf broom 


corn in rate-of-seeding experimeirts at the Woodivard (Okla.) Field Station 
during the 5-year period from 1914 to 1918, inclusive. 


Annualacre yields (in pounds). Average 
yields 
7 hres be | forthe 
5 years, 


See years, 
Variety and rate. 1014 Jc 01s el ea tG 1917 1918  |1914t0 1918. 


| [ 
Poor.|Good.| Poor. Good.) Poor.|Good. Poor. Good. Poor. 


| | 
’ | | } 
| 


Standard: | 
TRICK. meer ewe ey, 150 90 538 118 372 78 380 45 125 | 55 313 77 
IN Orri a bases ee ee 225 1440 essa Soba 38 | 350 Sibel es A Lessil 82 
di iyis ere ce en 212 69 | 295] 220| 385 40 | 260 50 | 260 30 | 282 82 
Dwarf 
i Gk sees et a a 130 60 | 667} 133) 440 80} 390] 100] 215 45 | 368 84 
INCODTH a se ek 250 | 100} 650] 205] 361 18 1° 348 17°| 294 Pas ty | 98 
TR TY Ske a ose. etre ee 300 50 594 150 420 50 0 380 74 


305 | 100} 280 Z 


COMBINED RATE-OF-SEEDING AND SPACING EXPERIMENTS. 


The combined rate-of-seeding and spacing experiments were con- 
ducted with Acme broom corn and consist of different rates of seed- 
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ing, different numbers of plants in the hills, and different spacing 
of the rows, either 3.5 or 7 feet apart. The object of these experi- 
ments was to determine the reaction of the crop to these different 
environing conditions. The first section of these experiments con- 
sisted of six plats each year during the 5-year period from 1914 to 
1918, inclusive, except in 1916, when there were five plats only. The 
rows in these plats were spaced 3.5 feet apart, with only one plant 
in each hill, but with the hills spaced at different distances. Each 
plat each year, therefore, represented a different rate of seeding. 

The second section of these experiments consisted of the same 
number of plats at the same rates each year with the rows spaced 
the same distance apart (3.5 feet) as in the first part, but each hill 
contained two plants instead of one. These hills occupied twice as 
much row space per hill as those in the corresponding rate in the 
first section of the experiments, so that the space per plant was 
the same for each plat as for the corresponding plat in the first 
section. 

The third section of these experiments differs from the first and 
second sections in its duration, in the number of rates of seeding and 
the spacing represented, and in the grouping of the plants in the 
hills. The experiments were conducted only during the last three 
years, 1916 to 1918, inclusive. The plants are grouped four in each 
hill. The two rates of seeding or of spacing hills employed cor- 
respond to two of the rates previously described. 

The fourth and last section of these experiments contains the same 
number of plats sown at the same rates each year as were included 
in either the first or second section. It differs from them in the 
spacing of the rows, which are 7 feet apart, and in the hills, which 
contain one plant only but are twice as thick in the row as in 
either of the other plats sown at the same rate but with the rows 
spaced 3.5 feet apart. 


ONE PLANT PER HILL, ROWS 3.5 FEET APART. 


Table XIII shows the agronomic data obtained from the first sec- 
tion of the rate-of-seeding and spacing experiments. It will be noted 
in this table that in 1914 the stand varied from 2.8 inches of row 
space per hill or plant at the thickest rate to 10.5 inches at the thinnest 
rate. The thickest rate in 1915 was one plant to 3.6 inches of row 
space and the thinnest rate one plant to 13.5 inches of row space. 
In 1916 there were five rates only. The thickest rate that year was 
one plant to 4.5 inches of row space and the thinnest rate 18.1 inches 
of row space to the plant. Six rates of seeding were used in 1917. 
The thickest stand in that year was 3 inches of row space to the hill 
and the thinnest 19.3 inches of row space, with four rates between 
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these extremes. In 1918 the stands from all six rates were identical 
with those of the previous year. 

The rate at which the crop was sown appears to have had no in- 
fluence on either the vegetative or fruiting periods under normal or 


favorable growing conditions, such as obtained in the years 1914 


and 1915. In these years both periods were the same for all the 
rates. In the less favorable seasons of 1916, 1917, and 1918 some 
differences are shown in the length of both the vegetative and fruit- 
ing periods. But these differences are not altogether consistent with 
the rates of seeding. In some cases the plants sown at the thick rates 
required a longer time in the vegetative period than those at the 
thinner rates, but in others the reverse is true. ‘This may be due in 
part to the larger percentage of suckers produced at thin rates. 
The suckers are later than the main stalks, and if they produce heads, 
which is not unusual, both the vegetative an fruiting periods may be 
prolonged. 

In 1914 no suckers were produced. In the other years their pro- 
duction at the different rates of seeding increased as the stands de- 
creased, though the percentage in the same rates differed in these 
years. It was usually highest in the years with seasons most favor- 
able to suckers. 

There is no apparent correlation between the percentage of headed 
stalks and the stand. The percentage of stalks headed varies at the 
different rates in the same year and at the same rates in the different 
years, but the variations are not consistent with the rates in either 
case. 

In 1914 the average height of the stalks ranged from 4.3 feet in 
_ two of the thicker rates to only 4 feet in the thinner rates. In 1915 
the average height, 5.8 feet, was the same in all rates. In 1916 the 
height of the plants in the thickest and thinnest rates averaged 4 feet 
only, while the average for two of the intermediate rates was 4.5 
feet and 4.3 feet for another rate. In 1917 the stalks averaged high- 
est in the thicker rates and lowest in the intermediate rates, with a 
noticeable increase in height again in the thinnest rate. The lowest 
average height, 3.3 feet, in 1918, was in the thickest rate, and the 
highest average, 4 feet, was in the fifth rate, with a slight decline in 
the thinnest rate. It appears that the effect of the rate of seeding 
on the height of the stalks is dependent upon seasonal conditions. 


When the moisture is sufficient to promote normal growth in the early | 


part of the v egetativ e period the thick rates produce the taller staiks, 
and the reverse is true when there is a lack of moisture at that stage 
of growth. 

The yield per acre is shown in pounds: (1) That of good brush, 
(2) that of poor brush, and (38) the total yield of all brush, which 
is the combined yields of the good and poor qualities. The yields 
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from sowings at different rates in the same year and from the same 
rates in different years are not alike, owing primarily to seasonal 
conditions. It is interesting to note, however, that the highest, yield 
was produced by seedings at the intermediate rates in three years 
of the 5-year period. The thickest rate outyielded all others in 1917, 
when there was 7 inches of rainfall in August, and the thinnest rate 
ranked first in 1918, when the rainfall in August amounted to 0.7 of 
an inch only. These are the extreme rates of seeding and they can 
give best results only under extreme seasonal conditions. 

The stand has an influence on the length of the brush. Thick 
stands tend to produce short brush, and thin stands long brush- The 
difference between the length of the brush produced by the thickest 
and the thinnest stands in the 5-year period ranges from 6 inches in 
1914 to 2 inches in each of the years 1915 and 1917. In 1916 it was 3 
inches, and in 1918 there was a difference of 5 inches. 


TABLE NIII.—Agronomic data for Acme broom corn in the combined rate-of- 
seeding and spacing experiments at the Woodward (Okla.) Field Station 
during the 5-year period from 1914 to 1918, inclusive. - 


[One plant in each hill; rows spaced 3.5 feet apart.] 


5 


Gener eens ‘ uo) 
Row space | Length of pe- | Percentage| $ delete lontisia Tengu of | 8 
(inches) riod (days) of— S perce Drush 3 
i eee 2 (pounds), (inches). es 
3 aa: eg 
Year. o so) roy 25 
a | 3 s |o8| = on 
Z S| S| eae a d 
3) 48 se | 4 see |S is |e | el] ge 
= 8 oe im ° 3 ra g iS) le) ° i) S) ®D 
ap ie Se SEG | [ae Orta A, | A 
| Pystsy || Ppxtoda|) = Ceos 1h elle a0 0) 62.5 | 4.3 | 140 | 100 | 240 | 18 0 | 13.0 | 58.3 
ee 4eo) | 4.3.) so 17} 90) O 66.7 | 43 | 215 | 90 | 305 | 19 0 | 15.0 | 70.5 
1914 Se t}20-8-| 5:8) 13]. 17) 904 0 81 8 |.4 0 | 305] 60 | 365 | 21 0 | 15.0 | 80.8 
PRE B EINE SS SoD ES VANS TEE Ae ated = Ces |) 2 Lees 810) 4) 0) 87.4 | 4.0 | 305 | 20 | 3°5 | 22.0 | 14.0 } 93.8 
10-3] 10-3 | 7{ 17.) 90] 0 67.6 |-4.0 | 250 {| 20 | 270 [ 24 0 | 17.0.| 92.6 
~/(10.5 | 10.5] 73] 17] 90) 0 84.2 | 4.0 | 280 | 10 | 290 | 24.0 | 15.0 | 96.6 
3: On |=3-68() alo" 169/17 =O 81.4 | 5.8 | 683 | 89 | 772 | 22.0 | 20 0] 88.5 
48] 4.6] 75] 16] 91 4.0 | 86.9 | 5 8 | 775 |- 87 | 862 | 23.0 | 21.0 | 89.9 
1915 6.3] 5.7] 7} 16] 91-| 8.7 | 86.1 | 5.8 | 685 | 110 | 795 | 23 0 | 21.0 | 86.2 
Brn ees RO Nao 9.4} 7.2} 75) 16] 91 | 24.0 | 85.5}5 8} 590} 75 | 665 | 25.0 | 23.0 | 88.8 
10.9} 56} 75] 16] 91 | 48.6 | 89.2] 58 | 735} 70) 805 | 23 0 | 21.0 | 91.3 
13.5} 6.2} 75] 16] 91 | 54.1 | 88.4 | 5.8 | 650 | 80 | 730 | 24.9 | 22.0 | 89.0 
4.5} 43] 74] 13] 87| 2.7) 79.0] 40 | 405] 65 | 470 | 20.0 | 15.5 | 86.2 
65] 60] 73] 14] 87) 7.5) 90.9} 45] 531 | 44 | 575 | 22.5 | 18.5 | 92.4 
VOUGE SS see a ens i, 9.1] 7.4; 71] 14] 85 | 19.3 | 90.5 | 4.5 | 480} 75 | 555 | 23.5 | 18.0 | 86:5 
12.3] 7.8} 71] 14] 85 | 369} 89.1 | 4.3 | 415 | 90 | 505 | 20.0 | 16.5 | 82.2 
18.1 9.3} 71 12} 83 | 48.4 | 86.0 | 4.0 | 295 | 120 | 415 | 23.5 | 16.5 | 71-1 
3.0} 2.9} 94] 261120} 1.6 | 92.6] 5.5 | 425 | 105 | 530 | 13.5 | 13.0 | 80.2 
4.9} 4.3] 98] 22 1 120 | 13.1 | 90.2 | 5 5 | 380} 125 ! 505 | 15.5 | 13.5 | 75.2 
1917 OSE Goda GY 18 | 117 | 16 3 | 91.1 | 50] 850} 90 | 440 | 16.5 | 13.5 | 79.5 
Fone aD ge een yma 10.7] 63] 80] 29] 109 | 41 5) 79.3 | 4.0 | 290 | 55 | 345 | 15.5 | 14 5 | 84.1 
12.0] 63] 80] 28] 108] 47 5 | 78.6 | 4 3 | 295.| 55 | 350 | 16.0 | 14.5 | 84.3 
19.3} 8.3 | 82] 35] 117 | 57.3 | 92.8 | 4.8 | 330 | 65 | 395 | 15.5 | 14.0 | 82.2 
3.1} 31] 76] 30] 106; 0 16.6} 33] 50] 33} 83 | 15.5 | 12.5 | 60 0 
pea Onl Ae Tle Cle 20. Ofe eSolal Gi 1 <3 ds) 180). 34.) 214: 17.56 1085, | 83-3 
1918 I) 7-2] 62) 77} 20] 97 | 14.6] 84.1} 3 5 | 281 | 38 | 319 | 18.0 | 13.0 | 88.2 
pee ee err cra | 10.0 | 7-6) 80} 17] 97] 23.8] 75 8 | 35 | 235 | 25 | 260} 17.5 | 11.5 | 90.4 
WBNS (ee Ga 10 | 84 | 36 1 | 67.8 | 4.0 | 257 |. 43 | 300 | 19.5 | 15.5 | 85.7 
19.3 | 8.4) 7 9} 84 | 56.4 | 75.9 | 3.8 | 288 | 37 | 325 | 20.5 | 16.0 | 88.5 
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The annual yields of brush are shown in Table XIV, together 
with 3-year and 5-year averages, so that comparisons may be made 
readily between the yields from different rates. These same data 
are shown again in Table XXI with similar data regarding other 


methods of spacing, for comparison between methods. Those rates — 


which are comparable for at least three years are shown in Table 
XIV. Rates that did not differ more than 1 inch in row space per 
hill in the different years are treated as one rate of seeding. The 
same is true of the 6 to 7 inch and the 9 to 10 inch stands. The 11 
to 14 inch stands are grouped as one rate also, though they cover 
a larger difference (3 inches) in row space per hill. 


TABLE XIV.—Annual and average acre yields of Acme broom corn in the com- 
bined rate-of-seeding and spacing experiments at the Woodward (Okla.) Field 
Station during periods of varying length in the 5-year period from 1914 to 
1918, inclusive. 


[One plant in each hill; rows spaced 3.5 feet apart.] 


Annual acre yields (pounds). - Average yields. 
Distance - 3 years, 1916} 5 years, 1914 
between hills.| 1914 Ms Rule ee mate to 1918. | to 1918. 


H | 
Good.| Poor.|Good:| Poor.|Good.} Poor.|Good.| Poor.|Good.| Poor.|Good.} Poor.|Good.| Poor. 


4 to 5inches...} 215 90 | 775 87 | 405 65 | 380] 125} 180 34 | 332 75 | 391 80 
6 to 7inches.-..| 305 60 | 685} 110] 531 44 | 350 90 | 281 38 | 387 57 | 430 - 68 
9to10inches-.-| 250 20 | 599 75 | 480 75 | 290 50 | 235 25 | 335 52 | 369 50 
11 to14inches.| 280 10} 735 70} 415 90} 295 55 | 257 43 | 322 63 | 396 54 
ike} HOOT VES Soca ss acnceclnoeoss|saesoe 295 | 120 | 330 65 | 288 37 | 304 TN Re merase Se he 


The highest annual yield of good brush produced in the 5-year pe- 
riod was 775 pounds from the 4 to 5 inch rate in 1915, and the lowest 
annual yield was 180 pounds from this same rate in 1918. Here it is 
seen that the rate which yields highest in a favorable season yields 
lowest in an unfavorable one. Therefore, the most profitable rate is 
one that makes fair to good yields each year and a fair average yield 
in a series of years. The highest average yield in both the 3-year 
and the 5-year periods was made by the 6 to 7 inch rate. This rate 
averaged 387 pounds of good brush in the 3-year period from 1916 
to 1918, inclusive, or 52 pounds more than its nearest competitor. In 
the 5-year period, from 1914 to 1918, inclusive, the 6 to 7 inch rate 
averaged 430 pounds of good brush. The next highest was 396 
pounds from the 11 to 14 inch rate, or 34 pounds less. 


TWO PLANTS PER HILL, ROWS 3.5 FEET APART. 


Table’ XV shows the agronomic data from rows spaced 3.5 feet 
apart with plants grouped two in each hill in the rate-of-seeding and 
spacing experiments. In this second section of the experiments each 
hill contains two plants instead of one, and the hills occupy twice the 
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row'space at the same rate of seeding as they do in the first section. 
The reaction of the crop under these two methods is quite similar 
in many ways. While the number of suckers produced increased as 
the stands decreased, the total percentage of suckers developed under 
this method is approximately one-third less than developed when the 
other method of spacing the plants was used. This should tend 
naturally to increase the percentage of headed stalks, but it is not 
in proportion to the decrease in the production of suckers. The in- 
crease in headed stalks amounts to 5 per cent only, and the decrease 
in suckers amounts to 35 per cent. 

In yield, quality, and length of brush, the reaction of the crop to 
this method of spacing the hills and plants is quite similar to that 
of the first method discussed. The response of the crop at the differ- 
ent rates varies with seasonal conditions. The thicker stands usually 
outyield the other rates in favorable seasons, and the thinner stands 
give the best results in dry years. At the intermediate rates fair to 
good yields of good-quality brush are produced in all seasons. 


TaBLe XV.—Agronomic data for Acme broom corn in the combined rate-of- 
seeding and spacing experiments at the Woodward (Okla.) Field Station 
during the 5-year period from 1914 to 1918, inclusive. 


[Two plants in each hill; rows svaced 3.5 feet apart.] 


8 rs Zz 
Row space | Length of pe- | Percentage | 8 Be re DE ue Penh a S 
(inches). riod (days). of— on (pounds). (inehes). | - 
qe Oo”, 
Year. : os =| es 
1 = ~l 
8 | : e134 lee ; ge 
g|2 issisuid| 2 |S8l8 |elelal zl 8 
= egal ene c= el bee 2 | 38 la Sol) Sl S S 13 
ea a |e |e (Shee come alse ee OA |e] d Ay | Ay 
| 6.6 6.6 73 17 90 0 71.3 | 4.3 | 225 60 | 285 | 18.0} 14.0 | 79.9 
8.2 8.2 7 17 90 0 75.6 | 4.3 | 220} 100 | 350 | 18.0] 15.0] 71.4 
1914 11.6 | 11.6 73 17 90 0 79.6 | 4.0 | 275 60 | 335 | 20.0} 15.0 | 82.1 
ID i ee aes 17.8 | 17.8 73 17 90 0 84.3 | 4.0 | 365 20 | 385 | 24.0 | 15.0 | 95.1 
20.0] 20.0] 73 17 90 0 83.1 | 4.0 | 265 25 | 295 | 22.0 | 16.0 | 91.4 
23.0 | 23.0 73 17 90 0 86.1 | 4.0 | 340 10 | 350 | 24.0 | 15.0 | 97.1 
7.6 7.6 75 16 91 0 80.8 | 5.8 | 710 | 160 | 870 | 21.0] 19.0] 81.6 
; 10.6 | 5.0 75 16 91 6.0 | 91.71 5.8 | 735 | 105 | 840 | 22.0] 20.0] 87.5 
1915 11.6 | 5.5 75 16 91 4.7 | 92.8 | 5.8 | 670 | 1385 | 805 | 22.0] 20.0 | 83.2 
Stata carne re eget MON 223 75 16 91 | 14.0 | 91.4] 5.8 | 600 | 90} 690 | 24.0} 22.0] 87.0 
19.4 6.2 75 16 91 | 36.1 | 91.7} 5.8 | 695 80 | 775 | 24.0 | 22.0} 89.7 
28.0 8.0 75 16 91 | 48.2 | 97.1 | 5.8 } 580 45 | 625 | 26.0 | 24.0 | 92.8 
OO ys 46 x 73 14 87 ZOUODats je4o3 | 472 | 39] 511 | 19.5 | 13.0] 82.6 
BE PA he Oe 4 he 7 16 87 9.7 | 89.8 | 4.5 | 556 50 | 606 | 24.0 | 22.0] 91.7 
NOU GSeen es ee eee so AS 4 7.8 71 1 85 | 14.8 | 91.3 | 4.5 |] 511 44 | 555 | 20.5 | 18.0 | 92.0 
25.0! 8.8 71 14 85 | 29.7 | 92.9 | 4.3 | 400 | 100} 500 | 23.0] 17.5 | 80.0 
33.2 | 13.6 71 12 83 | 22.4 ! 92.0] 4.3 | 305 56 } 361 | 22.5 | 19.0] 84.6 
6.0} 6.0] 96 24 | 120 0 87.0 | 5.5 | 405 | 100 | 505 | 14.5 | 12.5 | 80.2 
9.8 4.4 | 101 19 | 120 | 10.9 | 92.2} 5.0 | 428 | 50] 478 | 16.0] 13.5 | 89.5 
1917 J13.4} 6.0] 99 18 | 117 | 10.5 | 92.8 | 5.5 | 330 | 122 | 422 | 16.5 |] 13.5} 71.1 
BE Sap era ee |) 21.4 8.3 80 | 29 | 109 | 22.6 | 85.5 | 4.6 | 228] 45 | 273 | 15.0] 13.0] 83.7 
23.8 8.5 80 | 28 | 108 | 28.7} 88.2] 4.0] 289 | 39 | 328 | 16.5 | 14.5] 88.1 
41.4 | 12.5 80} 28] 108 | 40.3 | 89.0 | 4.0} 211 22 | 233 | 18.0] 15.0] 90.5 
6.2 6.2 76 | 30] 106 0 21.8 | 3.5 67 | 39 | 106 | 16.5 | 13.0 | 61.6 
9.5 9.3 77 20] 97 2.9 | 65.6] 3.5 | 186 64 | 250 | 18.0] 13.5 | 74.3 
1918 14.4 13.6] 77] 20| 97] 5.3 | 86.7] 3.8 | 271 29 | 300 | 16.5 | 11.0} 90.5 
oe ae ee ai 19.9 | 17.3 80 17 97 | 138.4 | 78.7] 3.5 | 200 | 22 | 222 | 16.5 | 10.5 | 90.0 
24.3 | 19.5 74 10} 84] 19.8 | 82.5] 4.0 | 343 14 | 357 | 22.5 | 18.0 | 96.0 
SU eleoonl 72 UW £4 | 30.0 | 87.2 | 4.0 | 300 QI S218; 22552 al Oe E9320 
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Table XVI shows both the annual and the average acre yields at 
the rates of seeding specified in Table XV, so far as they are com- 
parable for either the 3-year period from 1916 to 1918, inclusive, or 
for the 5-year period from 1914 to 1918, inclusive. The highest 
annual acre yield of good brush produced at any rate was 710 pounds, 
which was from the thick rate or a stand of 8 to 10 inches of row 
space to the hill in 1915. The lowest acre yield, 186 pounds, was 
produced at this same rate in 1918. The highest average yield in 
both the 3-year and 5-year periods was produced at the rate of seed- 
ing with a stand ranging from 12 to 14 inches of row space to the 
hill. This is approximately the same rate per acre as one plant to the 
hill with hills spaced 6 to 7 inches apart in the row, which gave the 
highest average under the first method discussed. The differences 
between the 5-year average acre yields given in Table XVI are 
within the limits of experimental error. For a comparison between 
the methods, the data contained in Table X VI are repeated in Table 


XXII. 


TABLE XVI.—Annual and average acre yields of Acme broom corn in the com- 
bined rate-of-seeding and spacing experiments at the Woodward (Okla.) 
Field Station during periods of varying length in the five years from 1914 
to 1918, inclusive. 


[Two plants in each hill; rows spaced 3.5 feet apart.] 


Annual acre yields (pounds). Average yields. 
Distance = 3 years, 1916 | 5 years, 1914 
befweenhills: 1914 1915 1916 1917 | 1918 to 1918. to 1918. 
Spee whee ee ey 


Sa == 
Poor.|Good. Good.| Poor. Goo Poor. Good.| Poor. 


Good.) eed as | 


Se a See Pies Lee Pee 

8tol10inches.| 250} 100} 710} 160} 472 39 | 428 50} 186 €4 | 362 51} 409 e 
12to 14inches.} 275 60} 670] 1385) 556 50} 300} 122] 271 29 | 376 67 | 414 7 
18 to 2linches.}| 365 20} 69) 80} 511 44} 228 45 | 209 22} 313 37} 400 4 
23 to 28inches.| 340 10} 580 45} 400] 100] 289 39 | 343 14} 344 51} 390 42 
33 to 41 eae SABA n Peccse | apes MoSoee 305 56} 211 22 | 300 21 | 272 Sais Banas) S28 ee 


Poor. Sa Poor. 


FOUR PLANTS PER HILL, ROWS 3.5 FEET APART. 


Table XVII shows the agronomic data in the third section of the 
combined rate-of-seeding and spacing experiments, in which the 
plants were grouped four in each hill in rows spaced 3.5 feet apart. 
This method of spacing has been in use three years, from 1916 to 
1918, inclusive, and only two rates were sown each year. In the 
first or thick rate, the hills varied in row space from 17.6 inches 
in 1916 to 19.6 inches in 1917. This rate represents approximately 
the same number of plants per acre as the rate with one plant each in 
hills spaced from 4 to 5 inches apart in the row, which was con- 
sidered under the first method of spacing used in these experiments. 
The second or thinner rate in this method required a row space per 


he wh y 


PR 


A GA wa tons bad | eee ae Gk eT 
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hill varying from 26.8 inches in 1917 to 28.8 inches in 1918, which 
is equivalent to one plant each in hills spaced approximately 7 inches 
apart in the row. 

TABLE XVII.—Agronomic data for Acme broom corn in the combined rate-of- 


- se2ding and spacing experiments at the Woodward (Okla.) Field Station 
during the 3-year period from 1916 to 1918, inclusive. 


[Four plants in each hill; rows spaced 3.5 feet apart.] 


an co) 
Row space | Length of pe- | Percentace = Yield Ono shi] Tength of S 
(inches) riod (days) oi— & per acre brush | 
° TAR : a, (pounds). (inches). |‘ 
r a 4S os 
Year. : °8 ae 
! : na mH. SS ~ 
ls fe : Ps = ; : gro 
a MB |leelaola | 8 fot io 1g ile | al s 3 |S 
2 eee Ss Sees | See So) Bis 
Es ec fa i et ce | os | ae |e cea | ef 
1916 17.6 | 4.1 7 14 87 | 6.3 | 87.7 | 4.3 | 525 | 65 | 590 | 20.0 | 17.5 | 89.0 
sr a es aie a cc | 28. 4 6.4 71 16; 87) 9.9 | 90.2 | 4.5 | 480} 50 } 530 | 23.0 | 18.5 | 90.6 
1917 19.6 AEA OOo 20 4.0 | 94.0 | 5.3 | 469 25 | 494 | 15.5 | 12.0 | 94.9 
ee ide ae SS oe ee | 26585)" 655 95 21} 116) 3.5 |} 96.7 | 5.0 | 372 72 | 444 | 16.5 | 13.5 | 83.8 
1918 \f19.1 | 18.9 77 20 | 97 1.6 | 75.3 | 3.8 | 256 38 | 294 |} 15.5 | 10.5 Yo 
Seo ge io ee | 28.8 | 28.4 7 22 = Oi 1.3 | 85.3 | 3.5 | 242 29 | 271 | 18.0 | 12.5 | 89.5 


- The reaction of the crop to this method of grouping the plants 
appears to be about the same as to the other methods previously con- 
sidered with regard to the vegetative, fruiting, and total growing 
periods. A small percentage of suckers was produced at both rates 
each year, but the average percentage in either rate is much smaller 
than that of the corresponding rates with single plants in each hill; 
at the thinner rate a higher percentage of headed stalks was pro- 
duced each year than at the thick rate, but the highest yield of both 
good brush and total brush was obtained ‘at the thick rate in all 
three years. The thinner rate produced the longest average length 
of brush each year. The annual and 3-year average acre yields are 
shown in Table XVIII, where comparisons are readily made between 
these two rates, and these same data are shown again in Table XXT, 
where comparisons with other methods of spacing are made. 


TaBLe XVIII.—Annual and average acre yields of Acme broom corn in the com- 
bined rate-of-seeding and spacing experiments at the Woodward (Okla.) 
Field Station during the 3-year period from 1916 to 1918, inclusive. 


[Four plants in each hill; rows spaced 3.5 feet apart. | 


Annual ecre yields (pounds). : 
Average yields 
jor ene 3 years 
ae * 2 -1916 to 1918. 
Distance between hills. 1916 1917 1918 

Good. | Poor. | Good. | Poor. | Good. | Poor. | Good. | Poor, 
17.6 to 19.6 inches......-..------- 525 65. 469 25 | 256 38 417 49 
2655, LO2e:SdHICHes 2 5. 2... 480 50 372 72 | 242 29 365 50 


42 BULLETIN 836, U. S. DEPARTMENT OF AGRICULTURE. 
ONE PLANT PER HILL, ROWS 7 FEET APART. 


Table XIX shows the agronomic data from the fourth section of 
the rate-of-seeding and spacing experiments, in which the hills con- 
tained one plant each and the rows were spaced 7 feet apart. This 
method has been used in the 5-year period from 1914 to 1918, in- 
clusive. It contained six rates of seeding each year except in 1915, 
when there were only five rates. These rates in most cases are di- 
rectly comparable with those in the first and second methods con- 
sidered and shown in Tables XIII and XV, respectively. The total 
number of plants to the acre is approximately the same at any given 
rate in all three methods, but they are grouped differently in the rows. 
In this fourth method the plants stand twice as thick in the rows, 
but the rows are twice as far apart. | 

In 1914 the sowings at the six rates presented stands varying in 
row space per hill or plant from 2.1 inches at the thickest rate to 
6.3 inches at the thinnest rate. This was a difference of 4.2 inches 
of row space per hill between the extreme rates. In 1915 the thick- 
est rate had 2.8 inches of row space to the hill and the thinnest rate 
8.1 inches, which was a difference of 5.5 inches between these ex- 
tremes. There were five rates only in 1915. These represent the 
extreme rates used in the previous year, but omit one of the inter- 
mediate rates. The six rates used in 1917 and in 1918 are approxi- 
mately the same. 

The crop shows no effect on growth on account of the different 
rates of seeding in this method of spacing the rows under normal 
seasonal conditions, such as existed in 1914and 1915. In unfavorable 
dry seasons, growth was slower at the thick rates than at the thinner 
ones, which prolongs the vegetative and total growing periods. 
This was the case in 1917 and 1918, when more time was required to 
mature by the crop sown at the thick rates than at the thin rates. 

The influence the stand has on the production of suckers is ilus- 
trated again by this method of spacing the rows and plants. It ap- 
pears that a stand of about 2 inches of row space to the plant prac- 
tically eliminates suckering, even in years when conditions are favor- 
able to their growth. The percentage of suckers increases as the 
stand decreases in all the methods of spacing the plants. 

The thin rates in rows spaced 7 feet apart developed a much 
larger percentage of suckers than was developed in rows spaced 3.5 
feet apart having the same number of plants in the row. The stand 
with 6 inches of row space to the plant in rows spaced 7 feet apart 
produced an average of 18.3 per cent cf suckers in the 4-year period 
from 1915 to 1918, inclusive, while the 6-inch stand in the rows spaced 
3.5 feet apart produced an average of 11.8 per cent. The 9-inch 
stand in the rows spaced 7 feet apart produced an average of 37.7 
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per cent of suckers, and in the rows spaced 3.5 feet apart the average 
was only 27.1 per cent during the same period. However, when the 
same numbers of plants to the acre are grown in rows spaced 3.5 feet 
apart and in rows spaced 7 feet apart, the percentage of suckers de- 
veloped in the rows 3.5 feet apart is materially larger than in the 
rows 7 feet apart, in which there are twice as many plants to the 
row. The comparison is made quickly by dividing by 2 the first 
percentage in each pair given above. 

The average percentage of stalks headed is slightly higher in this 
case than when the method of spacing the rows 3.5 feet apart was 
used. The height of the plants also averages greater in most of the 
years when the rows are spaced 7 feet apart. 


TABLE XIX.—Agronomic data for Acme broom corn in the combined rate-of- 
seeding and spacing experiments at the Woodward (Okla.) Field Station 
during the 5-year period from 1914 to 1918, inclusive. 


[One plant in each hill; rows spaced 7 feet apart.] 


] 


2% =e ? 

Row space | Length of per- | Percentace } = Yield ofbrush | Length of Ss 

(inches) iod (days) of— 2 ES brush | & 
: : a. (pounds). (inches). |3 . 
a On 
Year. os aos 
1 1 n — et em 
a is oe 3 . Z rs wn == 5 . | | g2 

4 | #8 [eelseiag1 8 (sale |sigisisis ls 

SS as eats Se ee ee Oe ea aos s/S}]s] & S 15 

(Ble ie je fa} a |melm Pola la} so] As fa 
| FigAk 2k 73 UA 74.8 | 4.5 | 155 | 180 | 285 | 18.0 | 15.0 | 53.7 
11 2.8} 2.8 7h 17} 90] O 1.0 | 4.5 | 275 | 30} 305 | 20.0 | 15.0} 90.2 
1914 g224|— dae 73 17} 9010 78.5 | 4.3 | 250 | 380 | 280 | 20.0 | 15.0 | 89.3 
Bee Sere sans eee er hima dh Gers: 73 V7 | 905130 81.5 | 4.3 | 205 40 | 245 | 20.0 | 15.0} 83.7 
| 4.9 4.9 73 jae Ose 88.0 | 4.3 | 225 25 | 250 | 23.0 | 15.0 | 90.0 
(6.3) 6.3 73 17} 90}; O 94.2 | 4.3 | 310 15: | 325 | 24.0 | 17.0 | 95.4 
lf 2.8 | Wee 7 f6= |e 91a) 0 90.1 | 5.8 | 57 85 | 655 | 20.0 | 18.0 | 87.0 
tegefa Sse 75 16 91 0 96.7 | 5.8 | 530 80 | 610 | 23.0 | 21.0 | 86.9 
1915 vals see 75 16 | 91 0 90.0 | 5.8 | 890 | 50} 440 | 24.0 | 22.0 | 88.6 
Binin pee oe a See |) 5.4 oa ages 16 91 1.5 | 91.6 | 5.8 | 485 60 | 545 | 24.0 | 22.0 | 89.0 
SCE: aoa ae! 75 16} 91 | 14.4 | 99.4 | 5.8 | 463 37 | 500 | 25.0 | 23.0 | 92.5 
Szlel ol 75 16} 91 | 36.7 | 93.1 | 5.8 | 465 25 | 490 | 26.0 | 24.0 | 94.9 
Pra eRe 73 14 87 0 84.7 | 5.0 | 456 38 | 494 | 20.5 | 14.5 | 92.4 
Saleh O20 71 16 87 | 2.1 | 91.4 | 4.8 | 488 | 50 | 488 | 23.0 | 18.5 | 89.7 
NOIG= eeepc cese 4.6 4.3 71 14 85 4.8 | 91.6 | 5.0 | 400 44 | 444 | 23.0 | 16.0 | 90.1 
GA 5- 1 71 14 85 | 20.0 | 93.9 | 4.8 | 363 75 | 438 | 25.5 | 16.5 | 82.9 
UEP SRY 7 71 12 83 | 38.0 | 91.0 | 4.8 | 300 | 87 | 387 | 24.0! 16.5 | 80.0 
1.5 1.5} 96] 24] 120} 0 73.6 | 5.5 | 130 | 210 | 340 | 15.0 | 13.0 | 38.2 
2.9 2.4 94 | 26] 120 1.0 | 92.4 | 5.5 | 325 81 | 406 | 16-0 | 13.5 | 80.0 
1917 3.4 3.2} 87! 29] 116) 5.0) 94.2 | 5.5 | 312 | 106 | 418 | 17.0 | 14.0 | 74.6 
SS ae ee 5.4 4.8| 78} 31] 109 | 10.4 | 98.1 | 4.5 | 244 50 | 294 | 16.0 | 12.5 | 83.0 
6.0} 4.8] 78} 30 108 | 20.5 | 87.1 | 4.5] 231 32°] 263 |. 15.0 | 13.0 | 88.1 
9.7) 5.3 78 |" 30 | 108 | 45.0 | 82.9 | 4.5 | 220] 25 | 245 | 17.5 | 15.0 | 89.8 
1.6 1.6 SON Sata 1=29 |= 0 78.2 | 3.8 | 155 | 110 | 265 |.17.0 | 11.5 | 58.5 
Sik aA 73 il 8&4 0 72.0 | 4.3 | 294 37 | 331 | 20.0 } 15.0 | 88.7 
a 3.6| 3.6| 73| 11! 84 | 0 | 67.4 | 4.3 | 238] 37 | 275 | 20.5 | 14.5 | 86.4 
See ae ae ee 5.0] 4.6 73 15 88 | 8.3 | 75.2 | 4.0 | 134 41 | 175 | 19.0 | 15.5 | 76.8 
6.0] 4.9 7 11 | 84 j 18.4 | 80.6 | 4.5 | 325 25 | 350 | 21.0 |} 16.5 | 92.9 
| Sema (O33 79 9| 84 | 31.2 | 78.0 | 4.3 33 | -9 | 16.5 | 95.4 

| } 


The reaction of the crop, as shown by yield of brush with this 
method of spacing, is quite similar to that in the case of the methods 
already discussed. Under favorable growing conditions the thicker 
rates give the highest yields, and in less favorable and poor seasons 


+4 BULLETIN 836, U. S. DEPARTMENT OF AGRICULTURE. 


the thinner stands outyield the others. It is necessary, therefore, to 
study the average yields for a period of years in order to determine 
the most profitable rate of seeding and spacing. 

The annual and average acre yields are shown in Table XX. It 
will be noted in this table that rates which show a slight variation 
in row space per hill in the different years are considered comparable 
and treated as a single rate. Five rates are presented here. The 
lowest annual acre yield of good brush was 134 pounds, made at the 
4 to 5 inch rate in 1918, and the highest yield was 570 pounds, made 
with the 2 to 3 inch spacing in 1915. This spacing made the best 
yield in four out of the five years and gave the highest average in 
both the 3-year and the 5-year periods. The next highest average in 
both these periods was from the spacing varying from 3.4 to 3.8 
inches. The lowest 5-year average yield was with the 4 to 5 inch 
spacing, and this rate tied with the 8 to 10 inch spacing for low yield 
in the 3-year period. 

TABLE SOK Amul and average acre yields of Acme broom corn in the com- 
bined rate-of-seeding and spacing experiments at the Woodward (Okla.) 


Field Station during periods of varying length in the five years from 1914 to 
1918, inclusive. 


{One plant in each hill; rows spaced 7 feet apart.] 


Annual acre yield (pounds). Average yield. 


between hills. | 


| 
| | | | | | 
Distance 2} (side «fe 00S seo IOI: Sete 0aT7 | jois< |S Wears, SG ee 


| 
Good. Poor.| Good. 


| } | 
/Good. Poor. ae Poor. Poor. 


Good.| ene eo | Poor. Good. Poor. 


54 
34to3.8inches| 205 40 | 530 80} 438 50°} 312-| 1067) =238:) 37 | 329 64 | 345 | 63 
4.6to5.4inches| 225 25 400 44 | 244 00} 134); 41 | 259 45 | 279 | 42 


ivy) 
ito) 
i) 
or 
i=) 


6to6.4inches.| 310} 15} 463 37 | 363 75 | 231 32 | 395| 25] 306 44 | 338 37 
StotOmnchess pf) 3-5 2)2 225. < 


eae eam 

| 
2to 3inches...| 275 | 30 | 570 85 | 456 38 | 325 81} 294) 37 | 358] -52| 384 
465 25 | 300 87 


220 | 25 | 256) 13 | 


COMPARATIVE YIELDS FROM ALL METHODS OF SPACING. 


In Table XXT all comparable rates of seeding in the different 
methods of spacing used in these experiments are Gorse. so that 
comparisons may be made easily between the annual and average 
acre yields from al! methods of spacing. Five different rates are 
represented here, and these are distributed into five groups, each one 
containing different combinations having the same number of plants 
per acre. Data given for each group are the distance between the 
rows in feet, the row space to the hill in inches, the number of plants 
in each hill, and the annual and average acre yield for each method 
of spacing. 

Group A contains the data for the thick rate in each method of 
spacing. This rate represents an average of approximately one 


—— = 
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plant to 4.5 inches of row space in rows 3.5 feet apart and of one 
plant to each 2 or 3 inches where the rows were 7 feet apart, or 
35,200 plants to the acre. The highest annual yield of good brush, 
775 pounds, at this rate was made in 1915, by method 1, with 


rows spaced 3.5 feet apart and one plant in each hill. This method — 


also made the lowest yield, 180 pounds, in 1918. It has the lowest 
average yield in the 3-year period from 1916 to 1918, inclusive, and 


ranks second in the 5-year period from 1914 to 1918, inclusive. The © 


highest average yield in the 3-year period was obtained by the use 
of the method of grouping four plants in each hill in rows 3.5 feet 
apart. This method was employed only during that period. The 
method of spacing the rows 7 feet apart with one plant in each hill 
gave the highest annual yield in 1914 and in 1918, but it ranks third 
in average yield in both the 3-year and the 5-year periods. 

Group B represents an average of one plant to 6.5 inches of row 
space where the rows were 3.5 feet apart or half as many inches 
where the rows were 7 feet apart, or 24,400 plants to the acre. In 
this rate the first method, spacing one plant in a hill in rows 3.5 
feet apart, gave the highest annual yield in three years of the 5-year 
_ period and in average yield ranks first in both the 3-year and the 

5-year periods. The second method, with two plants in the hill, made 
the highest yield in only one year, 1916, but it ranks second in aver- 
age yield in both periods. By the fourth method, or spacing the 
rows ¢ feet apart, much lower yields were made than by any of the 
others in nearly ali years, which gave it a low rank in both periods. 

Group C represents a stand of one plant to 9.5 inches of row 
space in 3.5-foot rows or about 5 inches in rows 7 feet apart, or 
16,700 plants to the acre. At this rate, the crop grown in rows 
spaced 3.5 feet apart gave a much higher yield than when grown in 
rows spaced 7 feet apart. The second method, or grouping two 
plants in the hill, gave the highest yield in two years of the 5-year 
period. This gave the first method the highest average in the 3-year 
period from 1916 to 1918, inclusive, and the second method the high- 
est average in the 5-year period from 1914 to 1918, inclusive. 

Group D has a stand of 12.5 inches of row space to the hill or its 
equivalent in 7-foot rows, or 12,600 plants to the acre. At this rate, 
as in the previous one, the crop grown in rows spaced 3.5 apart 
gave a higher yield than when grown in rows spaced 7 feet apart. 
The first method, with one plant in the hill, gave the highest yield in 
three years and ranks first in the 5-year average. The second method, 
with two plants in the hill, produced the highest yield in two years 
in the 5-year period and ranks first in the 3-year average. 3 

Group E has an average of 18.5 inches of row space to the plant or 
its equivalent in 7-foot rows, or 8,500 plants to the acre. This rate 


46 BULLETIN 836, U. S. DEPARTMENT OF AGRICULTURE. 


was in use only three years, from 1916 to 1918, inclusive. In that 
time the first method of spacing, with one plant in each hill in rows 
spaced 3.5 feet apart, gave the highest yield in one year only; but its 
average yield in the 3-year period exceeded that of any of the other 
methods in use. 


TABLE XXI.—Annual and average acre yields of Acme broom corn in the com- 
bined rate-of-seeding and spacing experiments at Woodward (Okla.) Field 
Station in most or all of the five years from 1914 to 1918, inclusive, shoicing 
the results obtained at all rates of seeding in all methods of spacing, arranged 
in five groups, each containing rates having the same number of plants 
per acre. 


Group A.—AVERAGE OF 1 PLANT TO 4.5 INCHES OF Row SPACE, OR 35,200 PLANTS TO THE ACRE. 


| Hills. Annual acre yields (pounds). Average yields. 
Pages creas 
Distance be- | = || e914 1915 1916 1917 
tween rows. | s 
| & F ey 
| iS af S bets (SS ees | Se Ss ee eee 

S S18 128. 6S 4-8 feS 1S 1 ook S16 Sole ae 

D Bo] Oo he]: fear} ool a] Sat be owlias | Geer erates 
ASOD Renee 1 | 215 | 90 | 775 87 | 405 | 65 | 380 | 125 | 180 | 34 | 322 | 75 | 391 80 
Reha eareee 2 | 250 |100 | 710 | 160 | 472 | 39 | 428 | .50 | 186 | 64 | 362 | 51 | 409 | 83 

Reciy Als Pogs eat Weel pe cel eed | ae 525 | 65 | 469 | 25 | 256 | 38 | 417 | 42 |___.. toe 

|| 2x O oaecseeee 275 | 30 | 570 | 85 | 456 | 38 325 | 81 | 294 | 37 | 358 | 52 | 384 54 


Group B.—AVERAGE OF 1 PLANT To 6.5 INCHES OF Row SPACE, OR 24,400 PLANTS TO THE ACRE. 


3.5 feet -...--=- BUO U dons 1 | 305 | 60 | 685 | 110 } 531 | 44 | 350 | 90 | 281 | 38 | 387 | 57 | 480 | 68 
3.0 feet ....---- 12to14..... 2 | 275 | 60 | 670 | 135 | 557 | 50 | 300 | 122 | 271 | 29 | 376 | 67 | 414 | 79 
Sbileetstces- ce 26:8:¢0)28:8 so[le 4] ose] ce | Shas eee 480 | 50 | 372 | 72 | 242 | 29 | 3€5 | 50 |_....}___- 
dslecteec—- = | 3.4t03.8....| 1 | 205 | 40 | 530 | 80 438 | 50 | 312 | 106 | 238 | 37 | 329 | 64 | 345 63 


Group C.—AVERAGE OF 1 PLANT TO 9.5 INCHES OF Row SPACE, OR 16,700 PLANTS TO THE ACRE, 


75 | 480 | 75 | 290 | 55 | 235 | 25 | 335 | 52 | 369 | 50 


3:0 feeb =. 2 <= StolOe-e 1 | 250 | 20 | 590 
SACO eee eee 18 to 21......| 2 | 365 | 20 | 695 | 80 | Sil | 44 | 228) 45 | 200 | 22 | 313 | 37 | 400 | 42 
TNGE bee eee 4.6t05.4....] 1-| 225 | 25 | 390 


50 | 400 | 44 | 244 | 50 | 134 | 41 | 259 | 45 | 279 | 42 


Group D.—AVERAGE OF 1 PLANT TO 12.5 INCHES OF Row SPACE, oR 12,600 PLANTS TO THE ACRE. 


l 
SUCOb soe ees Pibbiroyit esas 1 | 280 | 10 | 735 | 70} 415 | 90} 295} 55 | 257 | 43 | 322 | 63 | 396 | 54 
sO 1GCU ces = ae | 23 to 28 2 | 340 | 10 |-580 | 45 | 400 |100 | 289 | 39 | 343 | 14 | 344 |] 51 | 390 | 42 
(EG eae POT OMS ioe 1 | 310 | 15 | 463 | 37 | 363 | 75 | 231 | 32 325 | 25 | 306 | 44 | 3388 | 37 


Group E.—AVERAGE OF 1 PLANT To 18.5 INCHES OF ROW SPACE, OR 8,500 PLANTS TO THE ACRE. 


S2ouleatese oa" ICs Keyes 1 Sages .----| 295 {120 #330 | 65 | 288 | 37 | 304 | 74 |2--2-[- = 
Soneebes- o=. == 30 tole. 52 2 Vocecc| so-2|=- esc] ose s-| BODE OG: [211 (225) 300 ral S272, Nos See ae 
Wei epe a ae Sito OR es ii eee 5 ose 465:} 25 | 300 |} 87 | 220 | 25 | 256 | 13 | 259 | 32 |.--2.|2_.. 


In summing vp the results from the rate-of-seeding and spacing 
experiments, it-1s interesting to note that-the crop grown in rows 
spaced 3.5 feet apart gave the highest average yield in all five groups 
or rates in both the 3-year and the 5-year periods. The first method, 
with one plant in each hill in rows spaced 3.5 feet apart, gave the 
highest average yield in groups B, C, and E, or in three of the five 
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rates in the 3-year period. This method ranked first in groups B 
and D, or in two of the four rates averaged in the 5-year period. 
The third method, with four plants in each hill, gave the highest 
average in group A, or the thick rate, in the 3-year period. The 
second method, with two plants in the hill, gave the highest average 
in group D in the 3-year and in groups A and C in the 5-year period. 
Thus, it is seen that the first method, with one plant in the hill in 
rows spaced 3.5 feet apart, has more high averages than any other 
method. This is a good indication that it is the most favorable 
method of spacing, and also from 6 to 7 inches of row space to the 
plant appears to be the most profitable rate of seeding, as that is the 
rate which gave the highest average yield in this experiment and in 
all other experiments as well. 


HARVESTING EXPERIMENTS. 


he object of the harvesting experiments was to learn the stage of 
development at which broom corn should be harvested to obtain the 
highest yield and quality of cured brush. The experiments were con- 
ducted in the seasons of 1915, 1917, and 1918. Acme broom corn 
(C. I. No. 248) was used in making these experiments. 

In 1915 the harvesting experiment was conducted to learn the stage 
of maturity at which to harvest broom corn to obtain the highest yield 
of cured brush. Three plats of broom corn, not equal in area, in dif- 
ferent stages of development, were harvested. The first lot was in 
the flower stage, the second in the milk, and the third lot in the 
dough stage when harvested. Each lot was weighed as soon as 
harvested, including the seed. Then the heads were thrashed and 
the brush was put on racks in the shed to cure. After the brush 
was thoroughly dry the cured weights were obtained. 


TABLE XXII.—Data obtained from the broom-corn harvesting experiment con- 
ducted at Woodward, Okla., in 1915. 


Green 
Stage of development. ee "| Cured cue 
seed. 


Pounds. | Pounds. | Per cent. 
309 79 5.6 


DDIGN Gir Se ah ee ae oe ate ee De oe Spas ore eee ae ene ere 25.6 
Ia ese eet tae ae cae eee aie ace eee scee eee et oe 209 59 28.2 
EON 6 BE Teepe so Saw oo eat = aise epee MS SEO Slee Nios cio ee sce 441 142 32. 2 


The data in Table XXII show that 309 pounds of broom corn 
harvested in the flower stage yielded 79 pounds of cured brush, 
which is 25.6 per cent of the total green weight. When harvested 
in the milk stage, 209 pounds produced 59 pounds of cured brush, 
or 28.2 per cent of the total green weight. In the dough stage 441 
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pounds, green weight, produced 142 pounds, or 32.2 per cent of cured 
brush. From these data it is apparent that broom corn harvested 
in the dough stage gives a higher percentage of cured brush than 
when it is harvested at either the flower or milk stage. To obtain 
the highest yield of cured brush, therefore, broom corn should be 
allowed to reach the dough stage before it is harvested. 

In 1917 the harvesting experiment was conducted on an area of 
0.36 of an acre, which was divided into three equal and uniform 
portions. The broom corn was harvested from one portion of 
that area in the flower stage, from another in the milk, and from 
the third portion in the dough stage. Owing to unfavorable grow- 
ing conditions the crop was nonuniform in heading, which made 
necessary several successive harvestings to get the heads as they 
reached the desired stages of inaturity. Counts were made of the 
heads when harvested. Then they were thrashed and put on shelves 
in the shed to cure. After the brush was cured the dry weights 
were obtained. From these weights the number of heads to the pound 
of cured brush was determined for each stage, as shown in Table 
XXIII. 

In 1918 broom corn was harvested at two stages only. Unfavor- 
able climatic conditions prevailed at heading time, which made head 
development slow and nonuniform, and no harvesting was done at 
the flower stage. Later, heads were harvested in both the milk and 
dough stages of development. These lots were harvested on the 
same day and from the same rows of broom corn, as both stages were 
present at the same time. After harvest the experiment was con- 
ducted the same as in 1917. The 1918 results are shown in Table 
XXIII. 

The results from the experiment in all three years tend to show 
rather conclusively that the highest yield of cured brush will be 
obtained when harvest is delayed until the seeds are in the dough 
stage. 


TABLE XXIII.—Data from the broom-corn harvesting experiments conducted at 
the Woodiard (Okla.) Field Station in the seasons of 1917 and 1918. 


Cured brush. 


Heads 
Year and stage of development. har- 
vested. Total Heads per 
* | pound. 
Season of 1917: Number. | Pounds. | Number. 
LO WiC Tei rere ioe ae ace oct ee Set a te ee eo eae aan , 549 53. 0 67.0 
IVA eat Sapeseere, Wea  e ORS it ew oy) Sa ER A en 3,472 60. 5 57.4 
OU eee ee pers cretce ls lees miata apse ace iva jcpaie a eeie apace en et ee ee 3, 200 58.5 54.7 
Season of 1918: 

YH (ee ee 2's nc, yl ay ci Ae Ne el SRR Fe ey a SS 811 18.3 44.3 
DOU Bie eta ee ae a ek ee OU ays sic oc anor | 546 15.6 35.0 
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WEARING QUALITY OF THE BRUSH. 


Brooms were made from the lots of brush harvested at the differ- 
ent stages of maturity in 1917 and 1918, in order to test the wearing 
quality of the brush. These brooms were divided into sets and are 
being used for sweeping both private dwellings and office buildings. 
Each set contains one broom made of brush harvested at the different 
stages of maturity. 

This part of the harvesting experiment has not progressed far 
enough as yet to draw final conclusions. However, the indications 
are that the brush harvested in the dough stage will give the best 
service. When harvested at the earlier stages, the fibers are too 
weak at the base to stand hard usage. They break over the shoul- 
ders of the broom. ; 


NURSERY EXPERIMENTS. 


The objects of the broom-corn nursery were to learn the quality 
of the seed from commercial sources and to obtain stock for subse- 
quent breeding. In the spring of 1915 thirty-four lots of broom-corn 
seed were obtained from commercial sources and a row 132 feet long - 
was sown with each lot of seed. Nearly all lots of seed were received 
under some varietal name which indicated whether the seed was 
of the Standard or of the Dwarf variety. In a few cases the 
names were misleading, as the same name was applied to both 
varieties. In other cases the word Dwarf was part of the name used 
for the Standard variety, or Standard was used in combination with 
other words for the Dwarf variety. Each lot of seed was given a 
Cereal Investigations number (C. I. No.). 

The commercial name, Cereal Investigations number, and source of 
all the lots of broom corn grown in the nursery in part or all of 
the four years from 1915 to 1918, inclusive, are shown in Table 
XXIV. It will be noted in this table that the seed came from 14 
different States and from several different localities in some of 
these States. One lot came from France, one from Germany, and 
one from the Greek exhibit at the Panama-Pacific Exposition. 


HEIGHT OF PLANTS AND DURATION OF VEGETATIVE PERIOD. 


Table X XV shows the height of the plants (in feet) and the dura- 
tion of the vegetative period (in days) for all lots of broom corn 
grown in the nursery in part or in all of the years from 1915 to 
1918, inclusive, with 4-year averages. The height of Standard broom 
corn ranged from 7 to 11 feet in 1915. In the less favorable seasons 
of 1916, 1917, and 1918 the plants averaged much lower in height 
than in the favorable season of 1915. Dwarf broom corn reached 
a height of 5 to 6 feet in 1915, but in 1918 the height ranged from 
2.8 to 4.3 feet only. 
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TABLE. XXIV.—Commercial names, Cereal Investigations numbers, and sources 
of the different lots of broom corn grown in the nursery at the Woodward 
(Okla.) Field Station in part or all of the four years from 1915 to 1918, 
inclusive. 


Commercial name. C.I. No. Source. 
Standard: 

StanGard HEGOUL COLMyeratsralors!ieiaiclaielelalavelalslevelsteleeicee eee ee eeeee 446 | Oakland, TIl. 
1D 1 ee ae ete SAR to ae a a Sa E a ne a 556 Linsday, Okla. 

DO ace was 5= cere aicio aletateisie ies ereinlolorays aster iaeiete aerate seme 560 | Paris, France. 
Hurepean Sorghum’. 2 s.i2 eo sesknes tess Sacto ene e eee 561 | Sherman, Tex. 

IB OOM COLT Saino rae ciao wince shale cic idle ie aa se eisinie Naren ee eerie 563 | Springfield, Mo. 

Standard: Ei vergre@n 23.) cc ares Seelam eae ercisice oe ee eee eee 565 Houston, Tex. 

Californta Golden D watk== sc 5-64 conte 3 osetia ee 580 Do. 

California Golden tees maese eerie ca se eee Sica avioee Sockets 582 | Lawrence, Kans. 

TMpProved HVEeLereens <<. cans ae se oars near eeee eee eee 583 | Dallas, Tex. 

ID Os Sasteetee eee Miah tise Leet Cee ere Soeeee ae 584 | Ravenna, Ohio. 

DOB soca A Er ieee eae abo tae SL es Me cases PN? oS 585 | Richmond, Va. 

IW Se ngece ebuasnoch dane sasHs cobabsnensneneacecs adore ceaSae 586 | Lawrence, Kans. 
Tennessee Bvergreen Sash se nis See eee SRO ise erate eee eee 587 Do. 

EVOL OT CON Siac cs tear a ae ee ae ey eR oe 588 | New York, N. Y. 
DD Osa acc ie wists sche epeiein Sal tale ee alone fe Seine riers Se Ress sees 589 | Des Moines, Iowa. 
De Bo B HORE CBC Rc SPRMOMA CLOSE CEE Coa meee nuner aa ce Rass aps 590 | Chicago, Tl. 

Missouri Hverereen >. o.5-522 se se sae aoe Oe aes ee eee 591 | Kansas City, Mo. 

iMongbrushybverpreencen cers cn Ga ere eee eae nose eos eee 592 | New York, N. Y. 

VER OTCOM erratic Sa asa a aie een Srna oe ee ae eo 593 Milwaukee, Wis. 
DOSS eae ee ete fn Ra ee ee ee ne tee es eee 594 Birmingham, Ala. . 

Mammoth Dwarfs: <a sss acces qeecitee eee «Sate ie ete 600 | Wichita, Kans. 

IN PEOMCOU PE VCrereeM rc aet ens meer saiae eee es eae 602 | Denver, Colo. 

IDN@WUREGINE co sb co doepodeadage ou dacoeeoosesecuccocect Gedeane cues 603 Lincoln, Nebr. 

iD wanhlivergreens snot eas anaes amc een teen ee eee 604 | Los Angeles, Calif. 

IEWRCO)IN COHN SaGosooonasscce cons soqcoc cosacoodocHcoesoeuEecec se 607 | Greek Exhibit, Panama- 

Pacific Exposition. 
Dwart. 

ACI saci eS EAS. cto sae eae ie Ss heed serene See eee 243 | Amarillo, Tex. 

WVNISkg DWarhe oe owccre ces etna ete aerate cin Sone arn ee eee 442 | Sterling, Kans. 

D warliDroomy COMM sso ceo we oc See can eee one ech ee ee ote 535 | Amarillo, Tex. 

IVVETSTOEN WAT fee coicte co ge esc eanymne es Sse See eres 557 | Elk City, Okla. 

ID NWI ROO) IL CONS § poe docoououdceeosococ hood sp oseccoucocce 558 | Carignan, Ardennes, 

France. 

DOr ata seesbtt ek caioh acted: ae eee oa cane ene eee 559 | Erfurt, Germany. 
Huropeam sorghum. sea e eee eee eee sek aebeen eee near 562 | Sherman, Tex. 
StandardtE vergreeus 74: satis bce each oe ease ase 564 | Wichita, Kans. 
California, Goldens. s22 ssa. 5e sees se lneretclone mr eee one 581 | Des Moines, Towa. 
Oklahoma: Dwarl:. .shs26 5 Sse d aac Sees Se sense eee 595 | Lawrence, Kans. 

1D a aa aes aA AS ep AR Bnnt oun momadanare Se anpensesee tn 596 | Kansas City, Mo. 

Di warts. ses acl ooe OR eed nee torent aes 597 | Dallas, Tex. 

MD QUSE ce ease Sine 2's eels a ives temo ne Selene See eee ee ee 598 | Des Moines, oe 

IDO RRearenacorcpn tanenanoeoessntn docncs deter ceeconcsescasac 599 | New York, N 

1D Oe ae S a DS SUE da OS aneE Hee a neee cee Nb doesn duasane Seoeeae* 601 | Denver, Colo. 
1BIACO NOM Nice soocosccocade s7eLecaqecDone So aaE ESOC ens scaseose 605 | Bard, Calif. 

IDDegoseouebogabdcssondsodeAoc ab cosoosstaot cons Adabogngaso6e 606 Do. 


] | 


The duration of the vegetative period with Standard broom corn 
shows a difference of 20 days between the earliest and latest matur- 
ing lots in 1915, which increased to 34 days in 1918. The variation 
in the vegetative period between the different lots of Dwarf broom 
corn was 19 days in 1915, which was increased to 44 days in 1918. 


ROW SPACE AND PERCENTAGE OF SUCKERS. 


The row space per plant in inches and the percentage of suckers, 
of stalks headed, and of good heads, with 2-year averages, for each lot 
of broom corn grown in the nursery during the two years 1917 and 1918 
are shown in Table XXVI. It will be noted that a uniform stand 
of about 7 inches of row space to the plant was obtained in nearly all 
the lots in 1917, and that, with a few exceptions, the same uniformity 
existed in the stand in 1918. 
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TABLE XXV.—Height and duration of vegetative period with 4-year averages 
for each lot of broom corn grown in the nursery at Woodward (Okla.) Field 
Station during the 4-year period from 1915 to 1918, inclusive. 


Height (feet). 4-year Growing period (days).! 4-year 
Narlehygand sl Obj: ieuseee nus uee eee See Average: average, 
(C.I. No.). 1915 to 1915 to 


1915 1916 1917 1918 1918. 1915 1916 1917 1918 1918. 


Standard: 
BAG Se ea ceas 9.0 7.0 7.0 6.0 Uae 83 te 100 77 83 
a Gaon oe en aero 7.5 6.5 G833|Beascctine|eenease 71 101 80) aeeeoenee 
SG iees Pee 10.0 6.8 o& 5s0 7.5 93 81 112 88 93 
Gd ete sre ien te ee 11.0 7.0 8.0 Wee 8.3 96 86 114 98 98 
EG dee tesa ee 11.0 6.5 8.0 6.5 8.0 93 87 116 106 100 
5Gpe eee oe 10.0 7.0 6.5 5.8 1.3 82 76 105 85 87 
ERO eet ese 9.0 6.5 6.0 5.5 6.8 79 68 89 70 77 
RO ob oanscallocacessa|iscocuccc GOR eatyaeetes | OSes me tere merce es pot! Fil [meen umes | a ore 
DRO eee a eee 9.0 7.0 C5 (0) fe ae el BE SS es 79 70 LOS eeicose cl eseseeeee 
ROD eset eee liaise 7.0 6.0 5.5 GaOHl Shacceete 68 105 75 82 
foe ee hee a 9.0 8.0 6.5 6:3 AD 77 73 94 77 80 
RARE ace 10.0. Cod 7.0 6.0 7.9 81 81 112 94 92 
i Aaa eae 10.0 7.3 ACU eens) pee ree 79 76 LOAS |: So eae rece 
hi eee SAO recceice 2 wi tcrssisaa Bee camel seme e mons SRE Bees Sieg ac A ae ee | ene oom 
ES oy frase a8 Seen OR 9.0 8.0 S05 asec tal aciereeae 77 83 ADDR) S ee es | ee eee 
BR Rimes ety te 8.0 125 G8 Os ee See See 77 TOS se 04s | aoe en eee a 
BRO sae nee ne 9.0 8.0 SaOH eae eee ns aoe eee 80 76 als eas eee tel ee ee ee 2 
E90 eee Hee ane (EDA SSS Saco IB COHorS GeSHeel Geeneeeea (itis BAO SSS SA SaaS eocorse Serossoee 
DOL Serer se tite 8.0 Tod 7.0 6.0 Coil 76 70 105 80 83 
BO De oten ces 8.0 8.0 TAOS) | SSeeees ele ae 77 69 TLO4S| Ot ceis | Soe ree nes 
OSE een te 8.0 1.5 6.5 6.0 7.0 77 76 97 85 84 
HOA Soe cans 8.0 8.0 7.0 6.3 Woe) 77 7 100 78 82 
6S 8.0 8.0 (igs) aera eset 81 72 LOA Passes lea ceeeee 
GO2R Stee 8.0 8.0 6.0 7.0 (os) 77 70 94 We 79 
GOR ee ie OG ee etectal seine Solon Die a aisinies| broces sole CGH Bere aaa Meloan cio rece cian ol eererareee 
G0ARSs See 11.0 Ue) 50 6.5 8.0 76 83 112 89 95 
U7 (Seopa aeboe aceance 7.0 (ont) RAE ey eel aal ek ee 71 LOO? Sata saecaetacees 
Dwart: 
DUG acco" 9 eon || eee 4.8 5.0 S5r aaewemecl ee ase 71 93 eRe seeaace 
(Oe A A cree eI 3.3 B55) 7 Bio IS ROCOGSe eee 76 94 133 |2an ose 
GE BGs a dbob ace lobeaonne 5.0 5.0 nl Ses aaeee 4llarmecetes 70 91 diel emt eee a ails 
GY (sae aSGeEeSas DOCOSSae 5.3 5.0 Seow ane sem tee | bierevaie aire 70 96 aes | ere 
OBIS aaa caine 5.0 4.8 5.5 4.3 4.9 96 93 111 109 102 
35) ) St OSE 5.0 5.0 25 4.0 4.9 96 87 115 108 102 
SOQ Se ast eee GRO | Cees eergae | Set se cl Bees aoa ae (hey BARRE etal nS eehe Sanaa ees 
DOA epee ereree 6.0 5.3 4.8 3.8 ‘a0 83 70 102 72 82 
fife) I ae Epes Son | eeeeten tee [a aise eel eine rel seuen eee SOUR eae ale Soe ee | Be saccade een 
HOG RSS aaa 6.0 5.0 4.5 3.3 4.7 81 69 95 72 79 
a! VS ase aa ae 5.5 5.0 4.5 3.5 4.6 80 63 93 75 79 
OTs ne Bee ee 6.0 5nd 4.5 3.5 4.9 84 70 105 72 83 
HOS Bats ae 6.0 5.5 5.0 33.6) 5.0 81 74 105 74 84 
AO eed ee 6.0 a4) 5.0 350 5.0 81 76 112 75 86 
G0ie2 este eS NR el | aR a bets a at |e cba bs Ie ee UE NSEEE CR Sal Sass See eae Se a ae 
G) Sstesoosccess BaEeeE ee 5.0 5) AA Qn ewes een le sceecne 91 114 1iGal sesso 
G0 GE Aeeee ere a Saeesuse 4.5 SEF eyest S| sear oe lee eg eee 93 LAGOS SSS Seeamcaee 


1 The vegetative period extends from the date of seeding to the date when heads apparently cease to 
appear. 


The tendency to sucker is present in both the Standard and Dwarf 
varieties, but to a much greater degree in some lots than in others. 
The percentage of suckers in most of the lots did not vary greatly in 
the two years recorded. However, a few lots in each variety show a 
wide variation. Standard broom corn (C. I. No. 580) developed 34.3 
per cent of suckers in 1917 and only 5.5 per cent in 1918. The high- 
est percentage of suckers developed in Dwarf broom corn was 46.3 
per cent by C. I. No. 595 in 1917. This same lot produced only 30.1 
per cent in 1918. : 


PERCENTAGE OF HEADS AND QUALITY OF BRUSH. 


In 1917 the Standard broom corn grown in the nursery ranged in 
the proportion of stalks headed from 73.5 per cent for C. I. No. 580 to 
93.4 per cent for C. I. No. 561, with an average of about 74 per cent 
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for all lots. The percentage of good brush that year was quite low, 
ranging from less than 1 per cent in several lots to as high as 24.4 
per cent in one lot only. Good brush as considered in this experiment 
includes those heads which have uniformly long, round fiber full 
and even at the tip and evenly attached to the peduncle at the base. 
These heads are suitable for the improvement of the strain. In 
1918 there was a slight increase in the percentage of good brush over 
that of the previous year, as shown in Table X XVI. | 


TABLE XXVI.—Rovw space per plant, the percentage of suckers, of headed stalks, 
and of good heads for each lot of broom corn grown in the nursery at the 
Woodward (Okla.) Field Station during the two years 1917 and 1918, with 
the 2-year averages. 


| Row space per Suckers (per Percentage of Percentage of 
| plant (inches). cent). stalks headed. good heads.1 
= | cae | lob ane cae scene 
Variety and lot (C. I. No.). | aver- aver- aver-| aver- 
3 | age, age, age age, 
| 1917 | 1918 | 1917 1917 | 1918 1917 1917 | 1918 1917 1917 | 1918 1917 
and and and and — 
} 1918. 1918. 1918. 1918, 
oh as ca Ps Si (rss 0 ee | 
t T 
Sa eee aie 7.6| 7.1|.7.4| 67| 51] 5.9| 85.6] 86.0| 95.8] 7.8] 87.1| 47.5 
GS Reisceocscecoonsssosst 6.81 628 | 6-8-1--6.8 | 5.3.) 6-1 18155 [83245182251 (6-4 eer Seas 
BGO See ee Dee ee 731 64) 6.9] 5.2] 9.5] 7.4] 89.0] 58.1] 73.6] 3.9| 943] 49.1 
Glee ee eee ee 7.0 | 12.2] 9.6] 7.7 | 17.7 | 12.7 | 93.4 | 55.0 | 74.2} 24.4 | 95.4] 59.9 
Fe eee Loe apy 2 ea 8.4] 8.0] 82] -69] 7.0] 7.0] 90.1 | 55.6 | 72.9} 21.8] 71.4] 46.6 
BRS See 2 oe aS st ee 7-0 |. 6:8 | 629 | 9.3 | 6.4.15 -29:) Si-ba 802 [Sse 6: Orsi] sacs 
Gs DS ae Bn Sa 7.9 | - 6.6} -23-| 3420) O=d 1-19.29) [-f520 | OU. eSIo8 ta Sat | 78.1) 49.6 
Ae eae nee eh ba Sel Ee eee 29.3 |------ |-RSeee (eB) p22 Se =e Le a) Bere (oes 
RZ sat eee eres (Ree fl Menem a| Esc ane 4A. Scan a|=saaeie $928: site |S eee 
Fe Osage eh denen a 7.31 7.8 | 7.6-| 16:9\| 151 |- 16-0] 82.3:1-8£8-) 8356) 352 (7922 aie 
33 ea ee ae See ee | §.0/ 12.9} 10.5 | 30.9} 12.9 | 21.9} 75.7} 86.6] 81.2 | 18.3 | 87.9] 53.1 
BRS bed a Rae Ee 741 6.8). 0-11 @7| 7.5) - 7.61 82.8 | 52-3.) 66s 6: 23S o eee 
5 oo a ee IS VALE es ES a eRe TES pease a2 2-8 Sie Oana nee -9 (2S 
iy ES eee Oe le: Gr | ke ectoeeeee 1S Gyrs sos one $2.6. |ce- | eee Lt 
BRS eeteakes taeree ee Es Bey hes eeces eee 629)(22- ee |eeeoes 39. 04---=—= [sseeee §./ 255-3 heeeees 
BRO ts ee ert es lent 7= Oilseeseeeaeees Ahi Nsom ss | eae see ABTS aac so [Sane ae pees! Maes 
UE pats ee a et eR 7.31 6.7) 7.0] 13.5] 49] 9-2) 8-3 842'| 83.8 5.7 | 82.2] 44.0 
De i Sas Ls, ae yt TON Bes iereanl Meese | 9.4 |--.---)------ 2, eee iy Geaeee meee 
GOS CREE ope S aa ee 7.6| 7.0] 7.3] 3.7| 5.4] 46] 8.3] 87.0| 8.7] 7.1] 77.8] 42.5 
FA a igre ne Re eee 7 hss vel Peel Para) Wa Cee! | 4.9} 3.1] 4.0] 79.3} 90.5) 84.9] 7.3) 82.1 | 44.7 
(1s see oe Sane ESS 7b Beaeeel cnesce 5 Oils cate | peeraee 78. Dosen = Say 3 [BS es ee 
GODS ais ae ee amie ee 7.6 7.4 1.5 4.6 | 8.5 6.6 | 89.0 | 88.4 | 88.7] 4.6] 841.0] 44.3 
6045 ees se eS 7.4|. 7.0} - 7.24) 9.3: | 15.1 |. 12.2.)-79.1. 164. 9)" 72-01-8205 | 92542| Se opeo 
GOT ae ee ee eo Yaa eee Pe 7 at. i Sega em ceeears (931 lessee | ase 126425 In? 2a oe 
Dwart: | ! 
DAS OE. es SOMA a 5) WES 7.6| 7.8] 7.7 | 17.1] 18.8 | 18.0 | 95.6 | 85.2 | 90.4 | 25.4 | 87.7 | 56.6 
AA) Se ee 8.0] 7.9} 8.0] 29.8] 15.9 | 22.9 | 92.5 | 87.8 | 90.2] 16.8] 80.4] 48.6 
pe Beene See Sree aes 7.0| 7.4] 7.2] 10.0| 18.9] 14.5 | 94.0] 78.4 | 85.2] 19.9] 80.7] 50.3 
SY a patie et as © 8 aor RN 6.3 6.6 6.5 3.1) 6.3} 4.7 | 95.3 | 89.3 | 92.3 | 11.8 | 92.5 y222 
AC ch eee ee ae Oe ee no 7.3 | 14.5] 10.4] 4.0| 12.1] 8.1) 93.3] 56.4] 74.9; 7.5] 40.0] 23.8 
DO een ene Bene ee 6.9 6.5 G50 PSO So ee23 1.5 | 90.3 | 65.6 | 78.0) 2.8] 81.9 42.4 
aps Ss ee eae 80] 7.0] 7.5] 15.3] 4.6] 10.0] 95.7 | 89.0] 924] 15.5] 77.2] 46.4 
HOD Ree sae eee eee 6.8| 7.0} 6.9} 46.3 | 30.1] 38.2] 87.1 | 76.4] 81.8] 16.9] 96.7] 56.8 
LS eS a ee ae a 6.6.6 7.0 | G2 | 8.2.) 14.9 | 4058 | 95:2 | 8144-88537) 24 egos kale eae 
Dip ee hee Sits 7.0 (68: (hee) Wea! 9.2 | 10.2 | 97.2 | 88.9 | 93.1] 18.3 | 86.8] 52.6 
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1 Good heads as considered in the nursery work were heads whose conformation was near enough per- 
fect to be used as seed for propagation or for the improvement of the strain. 


Dwarf broom corn had a much higher average percentage of stalks 
headed and a somewhat higher average of good brush in 1917 than 
the Standard. In 1918 Dwarf broom corn led the Standard in both 
the average percentage of stalks headed and of good brush, but with 
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a smaller margin than in 1917. This experiment has not been carried 
far enough to draw’ final conclusions, but it is very evident that 
progress is being made in the development of strains of broom corn 
which produce a uniform brush. 


CONCLUSIONS. 


The conclusions drawn from the data presented in this bulletin are 
as follows: 

(1) All varieties of broom corn produce high yields in seasons 
which are favorable, but only adapted varieties yield well in the less 
favorable seasons. 

(2) Dwarf broom corn outyields the Standard variety under such 
conditions as obtain at Woodward, Okla. 

(83) Dwarf broom corn evidently requires less water than the 
Standard variety and therefore is better adapted to the conditions 
which prevail in the district described in this bulletin. 

(4) The commercial names applied to broom corn have little sig- 
nificance, as they do not represent distinct varieties. 

(5) The tendency to sucker is present in both the Standard and 
the Dwarf varieties of broom corn, but to a greater degree in the 
Dwarf. Suckering is influenced largely by environing conditions. 

(6) Environing conditions also influence the length and quality of 
the brush. Thick stands tend to produce short brush and thin stands 
long, coarse brush. 

(7) The best time to sow the crop appears to be either from about 
May 1 to 15. or from June 15 to 30. When sown at these times the 
crop comes into head either before or not until after the middle of 
August, which is usually dry and hot. 

(8) No single rate of seeding will give the best results in all 
years. <A stand of one plant to 6 or 8 inches of row space, with rows 
3.5 feet apart, appears to be the most profitable rate for a series of 
years. 

(9) There is nothing eained by the method of spacing the rows 7 
feet apart with the plants twice as thick in the row as when the 
rows are spaced half that distance apart. 

(10) When harvesting is delayed until the seeds have reached the 
dough stage a higher yield of brush will be obtained than if har- 
vested earlier. 

(11) The indications are that better service will be obtained from 
brooms made from brush harvested when the seeds are in the dough 
stage than if harvested at any other time. 

(12) The nursery work shows that much of the seed from com- 
mercial sources is of poor quality. Progress is being made in devel- 
oping strains which produce a uniform quality of brush. 
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